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Albumin Fusion Proteins 

BACKGROUND OF THE INVENTION 
|00»IJ a\ uuuiti d * „k » , t ^ {is , > » **♦ 

h n*td lo a ^ t s -> |\ ; " v. j < s s v k an v s. c< 

to albanen ot amounts or a o: t\ u<; V > ^ , -s e e, ^ -A < oi 

^ 1 ^ i f N S - ^ s s > v j 

W ^ fS " * ! n 4l)d klls It till! HJstO (Ki 

with the poly i *. ^ i«vv > o* dl ua r M » c^U i a»e jk >.nc <rop N<cd 

1 h hc »k ' * * \ 1 <J ^ <;„ K > ! <>n j i is j 

iu - r >5v v < m : ci .-st cells 

pM2J Ha »* « In < 03 HA) a pi t » ^ < i - its 

mature form (as shown w Figure I (SEQ ID NO:!)), is .responsible for a Significant 
f t the o tic pressure of serum and also functions as a c i j 

ex f I » ced by e* luman 

s - - 1 $ - iosed in 

EP 330 45! and BP 3b! 991. 

pMBJ , \ < P j t „ nPv- mtae Slate or when tewtnbm ;s „ , 

such a .Hi k> ur ! „iv t > -n n^ .e i\pt . % , >. rj a >,e, e, .hi! v i«. short 
shelf~live& patricularf) * ;k , < j$, these 

molecules whx fo i . 'u i >f the mok ou f x 

' 3c axleeoxs 

difficult to transport and/or store. Storage problems are particularly acme when 
> ' . > > - «» mu e a> o d spumed < tside of the hospital 

environment. 

101)041 Few practical solutions to the storage problems of labile protein molecules 

hue t> van « ^ h ^ s vl s s ,\ t v < - v ^ . u ^ . on .it^s<»i 
aroteiaaeeoas therapeutic molecules that are easds di pe.ased arefe.rabh and a impie 
* n** 'i 1 i \hpK 'm > n\ .,puiat«*n 
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81 MMUn OF 1 I.N h\rtON 
|iS0Sl Iln: poem ;.vrtw! encompasses u\ . ,i,vm proteins v.emrris>mg a 

therapeutic .ps (e.g., a polypeptide, mi 1 x < r \ mt thsstmi 

imed to albumin or a fragment (portion) or variant of albumin. The p\ invention also 
e < > i > s I <. <. i - of, »utk <. acid 

molecules encoding a Therapeutic protein (e.g., a polypeptide, antibody, or peptide, or 
fra ment o them itbumm or e onion) or varia of albumin 

The ptev t 

consisting ok nucleic acid molecules encoding proteins comprising a Therapeutic protein 
kpx| , b I > i i > a r ) t 

if " I! •> K s ■, ! i v v { Ji 

! hempenOc protein, and/or stabilize bu Therapeutic protein and m its activity m solution (or 
ami pharos, ^ a. Ov > s t a e\ eueoded b> 

a polynucleotide of the invention are also encompassed by die invention, as are host cells 

( u 1 w iib i T s of the invention, and monads ol m, \ 
lesion proteins of tl * \ icleoi s t > oi i 

cells. 

- , m ■> v. , , i u *. s v u^ bu asrs 

not limned to. those described In Table 2 and the polynucleotides encoding such proteins. 
(0097J IL s u'ih < so v.f ^ s 5 i > ! s <. ! < n m a tn 

hi a nm l,u! i ^ v f O 'u ia. u t j t S i v i a t t v) 

m b 1< i 0 i as t 1 ut m v i Mi • , o m ^ i \ v | v^a'ai with 

v s ^ v 'a Such 

to i \ be used In methods of treating, preventing, ameliorating or diagnosing a 

(. ^ ^e i i > t v bi ) d s o 4 . vnhb > ha nan 

i<. )tp! ,\t!^tvH V ! I l"ui it 5 0 Oa?XTT 

In othei < nb diroenl e present invent scamp efbods of 

eus uk vi on * t v , i« r o't* the 

present m\< ni » tx ma- - a net ml m 'vtt.m: ■ .,nUx < lis, rdcr b^ed m the 

b s. o i n ) sis 

such treatment, prevention or amelioration is desired an albumin fusion protein of the 
s t corns ises * Tl ■> o o espondh g to a t 

2 



[ ihf v ?t c r!(.n m I he A <_ s o ) vpeutie Pronutu X t 

i\ if e a s > ■> 0 < s« s o ler to be treated as listed e referred 
Indication: Y" column of Table 1} in m amount effective So treat, prevent or ameliorate the 
disease or disorder, 

\mm9'\ > i i\" t > ^ s 

extended shelf life. 

[0010] In a sec. -Jul \>u n< -t as- rdbumm fusion n^'ii <>>. VU in Table i or 2 

s more stable Ouat the <cc * 1 \ escribed m 1 ,»r>ie 

[0011] I! * i * ^ i « tti m ftu n < x , . - 

.en ) I u v \ the 

. < f , n , 

BRIEF BESCKIFTION OF THE FIGURES 
[631.2] \ e mature form of feu&M 

dbun io (SEQ D N'Ocl ) and a polynucleotide e.nc - Q ! N( ' 

[001$| Figure 2 shows the restriction map of the pPPCOOOS clewing vector ATCC 

deposit. PTA-3278. 

{6014] Figure 3 shows the restriction map of the pSAOS yeast S. cerevisiae 

expression vector (Sleep et oil Bk»Teehnology 8:42 (1990)). 

[0015 I hows the effect of various di < ? - >a proteins 

encoded by DMA comprised in Construct ID Nos, (hereinafter €10} 3448 (BhlP/liSA) and 
4 P\ v 5 \ ^ i \ 1 ^ ^ a a ! n \H1 -o c- > Cells 

v ^Uc 40C J 

presthuuiatioo buffer for 10 minutes at room temperature to stop endogenous 
ahosphodies S 1 ' or BNP-11SA h m pro s were app d to the 

cells. ^ s v v u < N i b v K v en 

o v v -so - > N ' ^ s- •> I v > < i \ ' 

Assay Kit (Molecular Devices). (>} BMP; (O) BNP/HSa CiD 3448; (»} 8NP2x/HSA CID 
3477. 

{i>61&] figure 5 shows the effect of various dilutions of IFNb albumin fusion proteins 

encoded by DNA comprised in CID 2011 and 2053 on SEAP activity in the ISP£- 
>b"AP,'~'93f iporte >u see otrupie Proteins were sen a dilute*, ir x 5e-7 i to- 
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14 g/mi in DMEM 10% FBS and used to Mat ISRE-SEAP/293F reports cells Mtes 24 

tSbumin rbssc-n pro >\d f $nv u.;He >4 ^ s - \ a; id 

InSO-'O"^ V r *! ~ x ^ \\oovs .rn , 1 , o 1 na^ tcponcd to 

have a specific activity of 2.0e5 lU/'ug, 

|6#17| * co! k e anti~ps t N N albumin fosio ote - 

ctkoov 1 o\ i J iCD "!<^ ( * t ii' IA i \ 40< 1 

roelaaoma cells Iht cells *ere cultured vvHh \ r om s < * hc\ ID 3165 
protein or riFNa and proliferation was measured by ml incorporation after 3 days of 
, si! 5 i x i | i < , i i! t u* < uitt U 

dxn, H> n nl v.M , > ! k!io t | » m -On 5 nj {»} - CID 3165 

protein, (♦) - rIFNa, 

Pilff t \ •> > f xi i \ i - m pom >n 

on M ' s ^ ! . v. ) MI S i fused 

upslj ;ani ol all ♦) nas v o is , n> ,s Is \u-t, n.p »(o - - i HKa fused 

downs? I and ( » ^ 

[$019] h. . ^ o Mor ^-oksh 

encoded b s , instruct 2249 (CIO 22 pro fi on the mRNA level * 

O \Mdi < vOv» < k vs «v I I t i - f \ <. mi \ 

T 4 bar - 30 iudko CIO 3349 protein day I iv ; third bar - 30 ugfkg CID 2249 protein day 1 sc, 
4* Par CID 224^ protem da\ I ^< * bar 40 ug/kg recombinant I FN a day L 3 

and 5 so. 

DETAILED DESCKl.FTl.ON 

Deflisitjnns 

[002 0[ 1 ^ > v ut ^ no 

[002.1J \ > v v ^ * i I < I > si t 

£ oti sequence s odi i on prou imps g, 05 te uiveiy consisting of at 

v J s v < ! XiO > 1 x < V < <i 

t \ 5 v <_ - K J v O. -J 5 

i Hide se em i ling a fusio r z ) c< prisiru. r a t t 1 «i oasis g of, the 

amino acid sequence of SEQ ID N f O:Y (as described In cokuro; 6 ofTabk 2 s or a fragment or 
4 



variant thereof; a nucleic acid m*decuk* having 4- nafcleotide sequence comprising or 
alternatively eonsisbng of the sequence shown m SEQ ID N0:X; a nucleic acid molecule 
1 sf. ' funk v ^ ^esfdmg i fusion u .on > - «■ 5 o dun t oi> 

vi^'.nt^v^ sk^s' ^ v. -c\^v *.e s ^ ^ h x n , s i is 5 

j H oride sense Ci I s generated as 

described in Table 2 or in (fee Examples; a nucleic acid molecule having a nucleotide 
sea^et u . uJ < 1 u | i r 'uui n^m 

molecule having a nucleotide sequence contained in an albumin fusion construct desenbed « 
> u " v. i , J t s , v ri ajhcnm 

f won o i s > Is <. o c si h\ * i 

|O022| \.$ used her, i"n\ cons u refers «. s mcles ss mt«Jec < 

co prb o f i cleculeof 

albumin r a iff or \jnar>; dnrem; mince n hsme t at i m one ji iknt 
encoding at ! i < smieenle i. IKr \m . r < i s o - 5 at hereof) a 

; v * - v v < - s n > tu 

least one molecule of albumin (or a rragnsent or variant thereof) joined in frame w at least one 
v. v a t'K ore molecule of a Them-H » ; ten tor {h#rt\nt or 
wu start kf m I - \ sn Table 2 or in ox hwsplcv i-r a nuelek acid 

molecule comprising, or alternatively consisting of, a polynucleotide encoding at least one 
a t 1 <. of alkamn i a o { n o* us ~ 'is s ■■ a. ad ; . •>« af least one 
is s m < i , 1 s ore melee c >f a I no sgmem 01 

s r a > , . , ; . . c - s k < < Ml s v. >eni-- ( a 

! s s s j s > s i ,vn ,s n 

\eewo an inUcauior; uxtou cad o? a rof)Kaut<r: svssoms. Ct .■■ region lor initiation of 
transcription (e.g., a promoter reason, such as for example, a reguiatable or mducibk 

PJ m ,«■ 5 > \ 'OS,. , ! , s> , , _ , J v , J , % <; ^ a ^ , K ,< 5 j ^l 

sequence, and (5) a selectable marker. The polynucleotide encoding the Therapeutic protein 
and albumin p >nm .'-k. pan -0tK Ubumm i '\\" s-= ouef sua cub. be tefeoed i as - 
^portion," "region" or "moiety" of the albumin fusion instruct 

|0023j "oe ps; u! sshs sioi's i - i- u us 

n u p-Ms is di s, m I <■ u - s 1 1 t csO! r r r x om sue 
iisor < t i fcleoddes encoding albumin 

husk pi ' N \ s svu ereit afbnmin ..fusion pt U N ' efet oh - <m ed by the 

5 
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fusion s least one molecule 0 ^ s ? e for a ? > or variant thereof) to at least one 
nmLvtJe ot a s no -v a crote \ tor fracrnen; -r u--op; \ ;c- r ^a album n fusm pt »te o 
of the muntvri eo npn ^ a s k, ^t a fragment ot n ^ ' o o\.\ t , ;\oo. o and at kast a 
fragment or variant of human serum albumin, which are associated with one another by 
genetic fusion (i.e., the albumin fusion protein h generated by translation of a nucleic acid in 
k] i > Of I v a\, k t k> ) \ s v 

« c p otein and 

albumin protein, onoc pan of n < > > m ->>•: |t run <. I <j to a- a 
i ! t > o n ^ ! i - \ a\ \ orn 

portion* a m < r ,\<, s nu a > * , 5 gab ;u ! 1 . eh \b: o~ a, u 
i i en pj j o i > s k onvprises at s e mokeuk < iet tie pmtein X or 
irapment , vaoant | ua.evof ; axhahug, ! > act bmUed -o a nmtuvv to- of 5 Thempeirhe 
! M» s i < ' \ ! v v ? ! •> ' \ ^ . t t 

ot ftnmo ; i s 1 

P>24| ht a km •>} 1 » i m poUC Uhhe invention 

is processed by a host ceil and secreted into the surrounding culture medium. Processing of 
the > eej i pi ' ccurs in the secre? e host used fa 

MKN V i C 3. I < ^ } v i i U t 

tends, putx n < 1 > s d„ \ nu 

O- V ! V. t ! 1 ff 

< S1 n ; < u 1 hi' 

>U *s , ^ t \ v < >s ; ^ ! n a <.* ts o a» 

ei f v ^ v \ <~ s t ■> <. 

herein also rehbnod to as a "mature h •> fusion protein' \ 

[O02SJ in several instances, a representative clone containing an albumin fusion 

v ai t \ < ( u 

relesred ,u ^ *■> ^ v ^ o >. s ^ , \ t> ^ v \ wuv 1 

istruct ft out the ceroN * K q k„ \ i ( S 

Ik VTCCt i located t SOM uersip i thevan Ma % ni H 10-2209 

I ^ \ IV \ iii f . ! f i' 5 rre Ireao ot the 

intern t \ > of the de it microorgaxdsn to te purpo f pates 

p:roeed«re, 

\W2€\ In u v ! h i t < < v iUfn\ - g 

6 
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albumin fusion protein, comprising, or alternatively consisting of, a Therapeutic protein and a 
serum albumin protein. In a further embodiment, the invention provides an albaedn fusion 

k«v" i _ i monarch i or. S o < t i ? v - i o ^Ihnm 

pte'e n i a ^ \ ■) I 

, < I > v ! m v ! n poa e 

encoded N - a po pmicfeotide des 

> ! ; ' k j i I v ? < 1 < ' v x i \ s 

^ i i Xt i ' i < In v v v o dh > rt 

fission protein comprising, or alternatively consisting of, a biologically active and/or 
ihermvjtu <.>!<. ^ o - > \ , v. t 1 

s m >! s i s v. s U si n ; ui ih s 

^yui.'iu * mlvKTh 1 ' v v ^ ■> f as v u m e 4 < N ex a 

pj cruet ulhi s , p < c 

i f i j ibu The 

invention further encompasses polynucleotides encoding these albumin fusion proteins, 
ffih2?| in farther embodiments, the invention provides an albaedn fusion protein 

comprising, or alternatively consisting of a Therapeutic protein, and & "biologically active 
and'Vi lh« } >a v - i the 

invention provides an albumin fusion protein comprising, or alternatively consisting of,, a 
I v- ( i n ! ! 1 i <. , <. v f , , , < , , - , , i n f I una 

i > - ^ cock ? f t e "* II tuu 

pr i pat sn i J f c n,. cut 

the 11k m t pse > i t x t\ u t < * t j t ^ <K 

j cos :\n n a j ent, *he Therapeutic pr> >t eh 

i i aa 1 s •, 1 v. v. > o The 

w 1 rl ^ \ s 1 x , si ill < ' 1 sai 

[0028} In e * s v < > >n« u p «. a e 

comprising, or alternatively consisting of, a biologically active and/or therapeutically active 
o unmet oj •> \ \ > ie s > > \ ^ 1 o - s h JV ^ s vrirxeKaln 
active fragment or variant of serum albumin, in preferred embodiments, the invention 
>rt s i f n i ^ s n i i 1 if. th ! 

pO <, t i ' i ! d 1 III'! ^ V ! c 0 

mrk i v - ^ ,i .aeoode^ encoding these albumin ti<- son p? ae 
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Therapeutic proteins 

|0t>20| As stated above, a polynucleotide of the invention encodes a protein 

. y - or , ,s,\ , < ^ o of. at least a fragment or variant of s Therapeutic 

protein and a; w t a or variant of human serum as vvhieh are >, sou ed wnh 

ootareeV; ok 1 s ! - ' < >\t <. u^;on 
10030) \ i *-t an ov- oa x \ u 

comprising or 01 0 ^e consisting of at feast a \ < or variant of 3. Therapeotk 

pi k i s. < . < v. v f ^ rv i v i k ne 

^ \ <. > i a s ag ,Lo i 
flNlMJ As UM.<d It 1 ill f UHi! k < 5 k. 1 vF > ai> 

aoUK <Ks ;«-o-ij - o ; yoeo 0 a \adeen th of b ^ ?ng one -<< v \\-a \ a < and t-r 
so << n i ! ! > < - { < v \ . ^ not 

limited to, proteins, polypeptides, peptides, ami bodies, and biologies. (The terms peptides, 
pi n ypep nterelan ^ ^ s ! rp ^ i 

that the t^o < 
thereof Ovus noteks 1 c o gv c 5 I J ent 0 variant of a 
Hk >e sk i s t ! - " n ; i 

tenn. " K n protein" may refer to the endogenous or naturally occurring correlate of a 
fhe ipeaoe { 

|t)iB2| <■ ' - - o i ad is 

(1 1 \ 1' " , ^ 1 . i\'<ot okpaa - 

s a i >< n a o=i t x 

1 i > v e en \o i «a nO rroong 

anon?*.-, u>\> * s - - \ > s muting example < 
one that binds specifically to a particular cell type (normal e a lymphocytes) or abnormal 
van I < v > < i cytotoxk gent) 

t vllgsp, p\ ^ s 

(9033] ! v s < N v - ^ ^ i < v ^ i s s 

rp ! v.s'on i ote i 1 i 1 1 ! 

iq s GUM, GLP-2, PACAP-27, PACA.P-28, VIP, CD4M33, secretin, glieentm, 
axyntomodulim PHM. IFNa, IFNfl ANP. BNP, NGF, BDNF, GDNf , and somatostatin. 
I 
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P#34| v t v is <_ ' \ s t 

bunun t< 5 ins ->n h\br\l albas uo Interferon hp umm 

fusion pto n > e <. hemaiiveiy, supr > N uefa as 

antivk J ? <v h \ m << nmune respons ptebleu m 

al, PNAS USA, 73:3107-31 1 ! 0976): Greyer et &L Afewr*. 251:543-345 (!9?4); and 
fobasoi ?* ! erfe d albas 

t ' sen }- o iten eon be unc*J to it e\< * s N s 

HCV); or HIV), multiple sclerosis, or cancer. 

|#fSSJ In.., v 1 . v i > > i v ^ < !v < h > v! 

alhunsn la o ' i j M i s 

t<> as an alpha-alpha hybrid). For example, s e alpha-alpha hybrid portion of the < mtmon 
ah ( i Si < v \ v. ^ \ »M' 

s * " t sd s \f n - M x s v t i <mmu>n BgiB 

restriction :;ite to interferon alpha IX wherein the N-tennina! portion of the A/D hybrid 
< mu mo a< 62 of interferon a pba \ nd th I term 1 > ! v > xmd 
> < < pk ' ^ \ ^ " v i -> oil 1 comprise 

k' ,;m k d equ-i «-f 

CDLPQTHSLGSRRTMlAQMRXaSLFSCJ.KDRHDFGn > QEEPGNQFQKAFTIPVLHE 
MIQQIFNLFITKDSSAAWDEI>LLDKF€myQ<^LNDI,EACVM(>EFilVGE'I'PLMNX a D 
Sii.AVKKYFROT (SEQ ID 

x j * x v 1 K r Construct ID 

#2S8?S^ In an additional embodiment, the A/D hybrid is rased at the conimou PvalR 

\-.tk > , s ■, v n ' S << > <<v ! \ ^VUSO !> kk 

1-91 ol int x bra C tarn ? ? > * of 

mtetk-ror mplu 0 eon?b, km \ i) kkok would eotopnse she mmim* aud peauenco- 
( IK HM Ml ! 1 \C N v t IH k I \« Fv IF\H 

MlQQlF\H\'kb> - vWDETLU FYT QQLND \CVMQEERVGbTFlMNXiD 
SILAVKKYFRRFF1 I KKYSP YYRAEIMRSES S NLQERI.RR b (SEQ ID 

1 U K ^ *s i 4 X > 

^ ^ S> ! S > V N x H ~- I 

ncorp rat d >} m\e>>v n its eniiret) 

{0036} la r ddkional en « rkron 

hybrid albumin fusion protein consists, or alternative!) comprises, o.l intcrfeton aloha A fused 
9 



! s v i p ! I? nher J M Us feed aj mon ? all! 

triction sit ! A d.;on of the A/F hybri s 

1-9! of isucnAron alpha V am ma t a. men A portion v-^p.MO to amino acids 93-166 of 
v i <> alpha P. For example, this A/f hybrid woidd coaamae the amino aeici v> a <. 

MIQQ!FNLFS'fKDSSAAW"DETli,DKf YTBt/YQQLNDMFACVtQEVGVEETPFNlNVDSI 
I A l\ *kO l *U\\k* > M\\ b ^ m ^ ID 

Nt 1 1"' ■> m. ^ >\ K <• V > ^ ^ ,A + 1 v v ! i * 

shy further doers bed m V S Patent No. 4,414,510. *hkh ^ La em a„>.mpemten b> mtcrvtvt 
i its i < i ' 1 i > ! vmos oit-ron 

•»Amdaibut ^ i i \ v. h x 

to interferon alpha B. hi an additional embodiment, the > hybrid A fused at the common 
Vs aid amm tien site ahertm die N toman d \ ms >u I ok \ B am\ a o " m- - u m ammo 
adds t-*V m > t\tfem » doh i \ mi \\k < v«v " 1 * opened m man-* ,vmh> 93- 
166 of mterfems alpha B. For example, mis A/B feyhrid would comprise m ammo ac& 
sequence; 

CDI.PQ1'!1S1.GSRRTLN1L.L 
MIG^IFNLFST&D^ 

DSlWKlCYFQm^ (SEQ ID 

NO 102), wherein ihs Xj is R or K and X 2 th ough X s S< \ M or V? CD (see tor example, 
< e.amo B - \S 'A S m-e tm A m t-A; describ o in I d Patent AA 4,414.510. 
ahah \ - hmeA na. apmaa-n A r nemraa as a vUta : ; 

pB/| in aa 0 a- anXv nas a f . a emaee fx —a pons >n at 1\ ?rU.;ieiH> iphab 

aibtmnn \ ss , <.<. 
to as a beta-alpha hybrid). For example, the beta-alpha hybrid portion of the interferon bybrid 
1 <. a <. 1 m^m t< 

interferon alpha .0 (also referred to as interferon alpha- J), i a further embodiment, the beta- 
la> f) hybrid is fused <d > v> , a- b * , , as a, . vx\n s ta aasino .-aids l-"3 of 
run 1 v. I + \ i i f t 

MSYNtiXjFLQRSSNTQCQKliAVQLNGRLEYCLK.r.>P.%t \FDfPfTtJKiQi.QOFQKEDAAjL 
! YBM QA'IFAil XQl ;AS \ W\ Dl DEL! d\l < 1 1 IA QQ NDI E \< \ MQE1 d \ Gh ' U a 
\DS A^ KA i i nK^\ v. Atdj v , ~ kA (SEQ 

10 
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I x >3 n ein y, \ ot\ sse n#rids # e fhsthet clese ibed s v > S 1 f \ T p 
-*a>>h-0. which - hereby incorporated by reference in its entirery. 

|O038| In .Hi > iaa etvt... i w : ,• 5 = *Vron I ] rt o <>i * o trL.- r^n none 

ibuo \ t i i or ! N > es > ! s , v v \ 

< . i . 1 ' < «. x > ' \U . V V 

album its? v i Is I ? a <. h t > (&ko 

referred to rtrtlejv ph.t < > interferon he?,*-] In i kn he: cm od neni he 
alpha D/beta-1 hybrid is fused wherein the N-lerminal portion corresponds to amino acids ]- 
73 of interferon alpha D and the v -a- a ' . portion corresponds to amino acids 74-lhh of 
interferon beta-1. For example, this alpha D/betaOi hybrid would have an amino acid 
sequence; 

MCDLPEldH'SlidK ; JtRIlMI..LAQMSRjSP$SCd_..?vfD 

H : QOji ni 1KL>SSSTGV, Mi-TiVI HI 1 ANYYHQINRI KT\ Ki < KI d I'Rd KI 
MSSLMLKRYYO^LHYLiME^ (SEQ ID 

\u H t ds i t c v > a 1 "\ « v s j v cbj 

x v i %& rtiret) 

fi®S#l in anodies en bodimenu \\ N beta-ESA fusions are use i to effectively inhibit 

i < < x -* s vitro 

inn ! RhM * \ < t s s i i if a I N n * on* v 

v hi a d^dF>v= js rs Ver< ul> ese « « re u d to sses 

< v I ! « < t > i t ? 1 ,1 

la ? d k i \ ■> N * <. \ ' ^iw Kmx 'i 

\ nd ph&rmacoth If* 2053 pna i were 

w shua-v ;s r ,t \j . u v ia • ^ ' >s a,„ !a( e a., m ai , anus activity was 

, , v ( N ^>a\ v^CNugn against 

, \ 1 s % ~i N V I I 

\ , ' N s < n i x ! I I s'Ci 

v i v v . < a \ i <• , au ^t^'co a 

dose of 50 ug/kg IV or SC or 300 ug/kg SCd (.'ID 2053 protein demonstrated favorable 
si oa ' n I t Of: w? i* ! , > i sustain* 

aas v n e < N ' e^ ss *aa] k s ^ presto 
[0040) I- 1 tt-u- «. cro<. i ns x K *\ iimi ip stwu ^ clkcn^ 

mkbu vtrd. aw s elassid' j endct Oa^rwr sen <■ ate^ n Ft- 

n 



W0.2« 



0< i i S 



togaAlfior^ v B ^ »*>u» uk . =. <o I ^ csv* \Um H CFE 
inhbitkm, neural red Mamma a-?d virus >k!d amays s ->o employed t<3 evaluate i- - m? -viral 

tivltiesof IN] Upha fused downstrt J 5 t * k 

and pharmacodynmrac activity of C Oil 3165 protein in cynomolgus monkeys and human 
Spbjscis were ova? uafed e s irriieak em ivira e? vity n s chieved 

MH^t K 1\\\UUsOnC il< v % bo\is<>* v v dm .Us fO «n - . re I 

from <0.1 ng/mJ fPunta Ur,< A> to 19 ng'm' (VP.P) in the CPE assay. In cynomoigus 
m mkeys the h * Sire < f C1D 3165 proton was 90 hours and was detectable up to 14 da; s 
post-doss human subject L0 3165 prot< - well >k tet l , follow og 

>p>e \t t\ t v t ^ t 

u nl m > 50 hours. D » ^ p ed by t'h 

< < - , - i < \ A ^ t v " ^ i ^ 

the tgfc mjet. k 500 ttg). 

pl411 h; further emh* ehme.nts, the Interferon hybrid portion of the uvierferon hybrid 

ilhutm\ *« o \s> . ^ > - ttoi.u 

hybrids, alpha-beta interferon hybrids, and beta-alpha interferon hybrids. In additional 
embodiments, the interferon hybrid portion of the interferon hybrid albumin fusion protein 
)i I ndi i ! v. h > m ammo aenl 

Ml „ ^ 1 v f K > v i -> ' t 't\Ml 

> otitis s n i * » cxuupl s oi pme - u ^ it ! > v 

Hi K VC > v < ! O N 

{W4l\ The i oh < \ mu-rfemo <m 1 albumin fusion proteins are 

Uf i 3 1 iN V v. S !M <. i \ i 5 J C\ 

i <• peptides in one embodiment sien protein 

c oded by a polynucleotide as ckh ^ f v mm > vis 

ci i a sm rtO' > ^ cm > ; m f -. ok m < m \ K t pm\ rueieonde 

described above has a longer serum half-life and/or more stabilized activity in solution tor in 

v <. i i > i t t v. -Sv on 

interfei m hyl rid mol t uk 

[0843| he r v te> i ;i-u ■oiie.ne t-mtospie, < 1 ^ " : i , . e * i ^ ) *mit bus a 

( oIol k.a aotisity. a o • txutivuko, a biological activity that is useful for treating, prevenfrng 
or ameliorating a disease. A non-inclusive list of biological activities that may be possessed 
by a m} nm p) <to ncludes. inhibition of fllV-i infectio f cc!K vt 5 <. 
12 
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>-< i i s 



v n <- > v x\ y. I ^ *u a Just «i ^ w £ 5} < s i 

s u < v 1 ducti n» ; v i I s km * 

dostero c and tinsi 

if, C <t T «i !v 't } ! 

1 CO l \l s 1" ! I s V V x « 

and/or as disclosed for a given Therapeutic protein in Table 1 (column 2). 

|0(M4| ' v . t t i n k! s < ^ v ^ e 

whose effect is consistent with a desirable therapeutic outcome in. humans, or to desired 

ix omrubs or in t ganism ctivity may be 

as o , 1 > 1 1 v \ 1 c v k 

^ uoii \ \ ■) ! . ^ v ' n 1 ^ < 

s \h< t ' 5 ^ i o c r n k :i j roe^nred 

V<.* -v ^ > i ^ -i. . „\,|i.;iiTl 1 > K ! s ! X o $n 

<. v> s ibed herein 

in the Examples section or in the "Exemplary Activity Assay" column (column 3) of Table 1 . 
{99451 Therapeutic proteins CQB^sponcling to a Therapeutic protein oortkm of an 

albumin no protein of the invention, such 1 cell surface and secretory proteins, are often 
x\lificd to th ^■ent \ h t <. j j j erred 

v n o > «. , - • < Musk 

m xxtyt u- « t x s v v kin » . ei e v .ts ti m\ i 

k\ - 1 along the polypeptide backbone There are usually two major types of giycosyiahon: 
, ' . v v. ^ < \ \ x e or 

<. W JlO v ^ » i\ \ V X > > It % 1 C ! > 

n \ v v - w \» <d . V u> K . o 

U \ X i >- \ U V ! St <■ (0 

terminal residue of both N -linked and CM inked oligosaccharides. Variables such as protein 
t v } v. x t } s i < t j ! ' ,\ h x the 

chains at dilYerent glycosylatKin sites. v; f x isomer? are also common at the same 

site within a given cell type, 

|W46] Therapeutic proteins corresponding 10 a Therapeutic protc-m portion of an 

Usk em of the a > s well a ! £ 3 0 nts 1 be 
t i m ^ j,! ' ie or s asssnhewdawi esuh I 1 \, i 1 

their nucleic acid sequence, by the host ceil in which they are expressed, or due to other 
13 
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conditions of their expression. For example, glycosylates isomers may be produced by 
abolishing o\ introducing giyeosyiatioa men e.g., b> substitution ox deletion oi amino acid 
residues sac s sac t? o has* s^ i < ! . s v mbman 

proteins .may be produced by expressing the proteins in host cells that will not glycosylate 

detail bdo* and are known m the art 

|0047| Therapeutic proteins, particularly those disclosed in Table I, ami their Bucfek 

c J > < ! i s «. ^ j ^ databases 

u < v d \ -> - - v vs ♦ o \s x s \. ' \ ni 

.subscription provided databases such as GenSeq (e.g.. Dement). Exemplary nucleotide 

sequences oi I m > >e used i le.tivi poh 

itMid t s t I i v ho^o ,js 'n| tp ;D 

\0 4 x i i \ v. v. ^ i , s N o ^ c 

C i 1 si v. K > % _ s v i 1 

wild t>|\- lis* v . k v s v o type 

ilxtapeu " v vUk . - -,<' 

for example, for expression c a particular species; or a polynucleotide encoding a variant of 

me < ^ o , . i i It ts well 

v iuu jh «\ v , s j , n < ! r ,0 \ VAiHO 

the construct described et the same row, for example, If SEQ ID NO:X corresponds to a toll 

a > t p o - > v v - ; n is 

S f > I v ! 'v. J v K o > > hK ttk 

s\ i elector, 

100481 Additional Therapeutic proteins corresponding to a Therapeutic protein 

portion of an albumin fusion protein of the invention include, but arc not I n\ to. one or 
v v * v * ; < v v o x I i X «.itlumn 

oi Table i vCOUt n> I ). or r,s i mt or variable thereof. 

\UiH9} l ( ! u 1 %v t o nun t -.orre-*p« ni 

' i 1 1 i j iiU jt t . fN ftonoiaj nlbu t s s o in . ■> ni 

> i coft ntm t j ? Fheropeutu 

I x 1 ! 0i . ecules that may be ft paten 

aing se ^ ^ t ^ rest niprise do. f i 

)\1 Hue fiumc pr to r o e or i ~g ~v or % xn cr^ 0 v rpeu n pro s: r X 
14 
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^ us* xneu t etcr e ik.r t i % i *v m | n c v n <. s * t i- <. a 

group of Therapeutic proteins associated with a given Therapeutic protein molecule disclosed 
2 this column. The "Bmh-gneh ^ctivny" coV-nno Kv-jnoi > d uit^ Biological < " o- 
tssot im4 with the The uiic protein Como > i s % 

P* 1 ri - * i $ test the 

biologic activit j 1 > s;X t - votein eompris 

Therapeutic protein X (or fragment thereof) portion. Each of the references cited In the 
"Exemplary Activity Assay" column are herein incorporated by reference in their entireties, 
particularly with respect to the description of the respective activity assay described in the 
reference (see Methods section therein, lor example) for assaying the corresponding 
biological activity set forth in the "Biological Activity" column of Table I. "The fourth 
v< ' 1 I i v" i S v v x o v «. s ' sx t * I u > 

treated, prevented, disposed, and/or ameliorated by Therapeutic protein X or an aibumk 
< p prising a I ic protein \ (os fragment thereof) ] rt » The 

"Coosttuet 1> ' uili!i?r n ohana NV p < n < ' ^ s f s T , , 

disclosed in Table 2 which encodes an albumin fusion protein comprising, or alternatively 
consisting of the referenced Therapeutic Protein X (or fragment thereof) portion.: 
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[8950| t e 2 p«H 3 i * tnc iist of po eleoddes t wntkw 

el >. ) is icieie acid moleujk v min fusion 

i O'ui) Ilu u *u on \o l'k eaeh polynucleotide. 

4 V i 1 " t i * K I V 

the unemn !' 1 <> -o< 5o o -■ n \ n 

albums? ' OS pnOcuw ^ mpri in ^ y - . ^ . oom ; a i rupotea.. prvi.cn) 

ponies corresponding to a given Therapeutic 5 * \ lifted i the corresponding ew of 

Table I wherein feat Contract ID is listed in column 5. The "Construct Name" column 

! " l< 1 i > V 1 O V ' 

1 005 1 1 lls^li i"o 1 s} > < ■> - u v r t oi 

a given -uhw v ) '00)Ook-o ao,l h h \-. o owe : ".pu^'on \ «. o s \ the vw r 
into d« comprising or alternative consist o „ 5 nucleic acsa 

molecule encoding a given albumin fusion protein was cloned. Vectors are known in the ary 
and i v .0 . o i e s s, a cvovi Ji - ><. v\ v ii\>i n fee 

I > i\ I s or mote oi 

(1) a polynucleotide encoding a gioeo albumin fusion protein, {2} a leader sequence, (3) a 
promoter region, and (4) a transcrpniooal terminator, may be assembled in a convenient 
cUm>;ui « s v. i , v. 1 o \> -. k as .i xcropk.an 

i\f t ! w v si 1 v\ sC <t o s on o'cor est i n not o d u 

p-CNss s ' m v v ^ i n . - U> 

K> v. i ^ > ! si \ * ! i 

fusion protein s - * n THO cells 

an 'mo! ' \ t'v i v o <. o' kI 

> ,t v * S 5 f , W> „ O xk x ,i 

'Therapeutic protein ponion of as; aibasnm fusion protons is cloned into p€4:HSA, In a still 
r c v o s on . i MSG ee* v v or 

alternatively consisting of a nucl k scid n de« at enec ling w donors . msioi protein is 
cloned into pEEi2. Other useful cloning and/or expression vectors whi he known to fee 
skilled artisan and are within the scope of the invention, 

[00S2| Cokunn \ "^tky Us NO \ ' pr-»:Jes a . i , , k - > ocsd o^oo >e of 

fee albumin fusion protein of fee invention. In most instances, SEQ ID NO:Y shows the 
eased the ail nun fetoprotein encoded in* he? words SI Q D NO v 
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shows h signal \ i f t a HSA portion* d a iherapeuite portion all encoded by the 
p<ntsemu construct. Specifically contemplated by the present invention are all 

COK t. ^ v M K X i i v 3! \ v 

the « o x itura ecretio uk pr cessing step pr s 

em that > ^ ; ^ 1 fo i s s o > 1 n eu v 

amino acid x e< h i v e > ^ N \wt 

known in the ad pr* embo< 4 * > s include the 

ill ! S( t 1 S < S w K \ 

eclmnns hij I , * ! n 1 'x -< ! t 

NO:Y' without the specific leader sequence listed in columns 4 and/or 13 of Table 2. 
v ^ i ^ ^< - these tvvo - -■ - \ - i ' <. d 

Ufx-XO v ii < ( 1 V - I ! I ^ S>'V VILV ?N 

to up' ace hv - e . ^ ^ .<>iii;r I < v s at u 

sequence, sm,h a- those ursenbec! late; n ' ^ . j o< the 

< i te s < - i \ notun 

|0O53] The seventh column, "SEQ ID NCTXT provides the parent nucleic acid 

sequence from which a polynucleotide encoding a Therapeutic protein portion of a givers 
albumin fusion protein \ be derived, in o:ne endnxibneoc the parent n ^ acid sequence 
jfrom v ht> a polynucleotide encoding a Therapeutic protein portion of an albumin fission 
protein may be derived comprises Use wdd type gene sequence encoding a Therapeutic 
protein town in i'ahk i an alt ive ernbodi t, the parent noeleu u <1 cpenee 
from i < ' s » j u« - \ 

protein may be derived comprises a variant or derivative of a vdld c . gene sequence 
encoding a Theraoeiuie protein shown in Table L such ac tor example, a synthetic codon 
optimized x v (pun c > ox- in 

|00S4] x , v>v > v O \m,_ ■> ,<t v a i j t i six 

parent nn < M > \ v tan d! it. f 

patent protein need to deri ve the particular eomrtrucg the mature portion of a parent protein, a 

\ VVN>-V. m \ V v. (. < v ! 

tku\c w c,^', ^T 4 n 4 v i > < l t <. i mM» i 

SEQ ID NO:Z to determine which amino acid residues of an albumin fusion protein encoded 
by a given construct are provided by the therapeutic protein. Moreover, it is well within the 
ability of the skilled artisan to use the sequence shown as SEQ ID NCcZ to derive the 
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Qi i te^nbt'd s lie same f " <- f v N > NO Z 00 v p ids x v, 

length protein, but only a portion of that protein is used to generate the specific C1D, it is 
Withtnthe eruo to \ ; a \ v. ^ < >x> ?fK 1 h t 

t { i I ! t its vectoi 

(0SS5| . v o u tins 9 and 10 SB D NO; A id 

"SEQ T> NO;B | « - v -snokotid 

comprising o alt mat u » < <n t s of a cieh cki rookvuie onuodh FSk >eutk 
protein portion of a given albumin fusion protein. In one , < ! ' of >\ invention, 
oligonucleotide o- oho - having Pic sequences shown e. columns 9 andOr 10 (SEQ ID MOS:A 
w^rffiitv \ h * f ! f ^ *- ? n p rt » 

of an uleun < f n 

dog of the no; * n column 7 Lo i <?0:X)of ti-c 

eo~e>p.i n hrg tov < s the on H k I>\ \ < 
11, I , v. <> < o ' » of 

ordinary skid in the art. 

In an alternative embodiment, oligonucleotide primers may be used in 
m \ u 1 \ ? with | * sequence, PCR 

methods ore "known in t: -.- -o 

|(K)57j \s shown n iabio > t o 1 o rt 

sppi itbn have 1 r *i ed a 1 1 the Vf€€® 
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Table 3 



Construct IP 


Construct Name 


ATCC Deposit 
No D»i* 




pi T:A 2 IFNb-RS 

< ( >aao IjpEJ 2.1:1 NO HSA 


PTA-\T>4 
Oct 4, 2001 


2054 


pBDl'HSA-dFk'b 


PTA-3SW1 
Dec. I v. 2001 


2249 


ateonaim-J s < > 


PTA-3763 
Oct 4 S 2001 


2343 


^* s \\ i >x , 


PTA-3940 
IV.. 19,2001 


2381 




PTA-3942 
Dec 19 2001 


2382 


pC4;IFNa2-HSA 


FTA-3939 
Dec. 19. 2001 


* ,l 2 


pC4j.FNb(a«!!aM22).HSA 


PIA-3943 
Dec. 19.200.1 




also named CID 3165, P SAC35:HSAJNFa 


FTA-46V0 
Sept. 10,2002 


3070 


^ - k . 3 ~ <6tA8G))x2.HSA 


FTA*46?1 



100581 < > n 1 * » s { v v » > i '< ' ^ } XMih 

CchitkpiC < ' ituWi } ^ x ! ^ % ! i \ }> \H <■ is 

k>< ik-U at tOtVl ? 'h.ohA ^o, <^,in: Mr *uas W ; on 2^1 J 1 22 HS , USA rhe UOO 
<\ osds v-s <; t <k purs i m s 5 t t B h i t nternational 

rcc smttwi >>J>i<. 0.;v-; \-\K-vV.t;^;^ ; dv ;-v;v 05 pat.e? procedure. 
{0059} s < , i < • s\r sh s ; £ -u e comprising, 

u >aw» \ o <i f , i . , < ,A *,A \ \> • u»» *5h.v 

fusion protein, (2) a ieades sequence, (3) a promoter region and <4) a franscTipiiooa) 
terminator can be moved or "subcksned" .from one vector into another. Fragments to be 
n- A »u v. etliods weU ks,t sn- e o v ^\*« ! o 'W 

dlfk ^ c t o! on k r < vi ss e shows, h I ID 

s i s v v. ymc digestion 

(0060) In preferred embodiments, the albumin fusion proteins of the invention are 
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c sable c a her ^ea^ aeth v aix ?g en espondt g to the d ei sc 

<> N « * i cnxlt t ~ * | <. < t i Ik ^ 'v 

protein portion of the albumin fusion protein listed in the corresponding row of Table !. In 
bathe; pr-Kn\i u\vJ';v'!'>, dv then poe.n.ealh acme pa tern portions of the albumin 
in s i s t la - 

sequence shown in SEQ ID NO:X column of Table 2 ? and arc capable of the therapeutic 
nan t\ ma s - I * * ro > In n > ,, < v 

Polypeptide ami Pafynuckmide Fragments and Vnrhtnm 

Fragments 

The present invention is further directed to .fragments of the Therapeutic 
proteins described in Table fr tibumm proteins, and/or albumin fusion proteins of the 
invention, 

[CMI62J Ik pt -i -n is „ j o> v j to a >i i „ „ I „ 

ol the fherapeutic proteins described in Fable P albumin proteins, aid/or albumin fusion 

proteins of the invention. 

|0663| s r f x et s => ytottit 

s i ss ol me fr j e biological functions o i oteirs 

x > f v I r- t ,oi k ,|, v'iu'bi'«mt;(ili^ >>th il\ p i i ! >- 

mdot funu o i > i . . 

*} may still be retained. I » wit! M~terrsi»g 

eeto os n , f md <o md or buut a. ,e , .to <>r mature forms 

"I tie p KpepisJcv- ne In \ n\o sains f 

5 ^ x r -i s ) i \ \ Wi- , i ; < I b j I 

uhm ^ vinw s so - . ,t s j. <, ^ , , K 

5 determined by routine m« t s< 1 > s e la n In eh 

art U s not u sk n a ana \% ;h , ame aaa^ i e-1 etr \ m anil amino und 
eTidoe^ nuj a e hMo t \ t ; ? i v < - I » 

ewassis es may otter la nmane rcsj 

\W€4\ Accordingly, fragments of a Therapeutic protein corresponding to a 

n port ) j f i ein of the inventa ude the full 

length ~>~ Hm as u 1 .v> polypeptides having one or r u> re- - < i < hem tire <nnmo 
senmnus of the amino acid sequence of the reference polypeptide (i.e.. a Therapeutic protein 
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ronwroe to tn 'Table L or a Therapeutic protein portion of an albumin fusion piOLv. emwied 
by a Ivnuek r albumin 1 •! Ms! v' ritcd lab ? j part ul N 

tenniasl deletions may be described by the general formula m to q. where q is a whole integer 

l! 5 S V ! i 

| ■> * k >j..it , itU8 

tuMon ornie n v» i t i > * \< s n ) 

v coded by a p < 

defined as my integer ran i 2 so q ! o r. i > he e 

I < l \ r < < 5 K i 

ftHkSSJ ! w * m >vi% TO an 

albumin pnctem mutam > an t\iinm I i w,- >l m tol I losgth 

protein ax well as poiypepudes having one or more residues deleted from the ammo mi 
of the amino acid sequence < the reference polypeptide ii.e,. serum albumin, or a sun 
"t>im oi K i ^ s.v ' t^nnniisun 

truct desert h I l w i ion be 

described by the general formula .tn to 585, where 585 is a whole integer representing the total 
number of amino acid residues m mature human serum albumin tSEQ ID NO:1) s and m is 
das in r s o ! Mfui ewtd eta \ fo vbp usdes 

.at«' also eneompassed by the invention. In additional embodiments, N-tenouwl deletions may 
be described i an t , t< - m v s ( j l} 

total mania s > < v si in .full length s > 1 i I s > 1 t> n 

m is defined as t 1 niyneuk i these 

p. ■ > pc| tales ai law. m < mpassed b> the im enl ton 

fCHtbfo 1 j en if alb h? ision p? e s o he invt \ e tin 

.mil ! - up I i 1 'nil 

deleted from fee ammo terminus of the albumin fusion protein (e.g., ao albumin fusion 

pfv * v s ^ W I I > 1 1 

<. -> ) v i fo s n v mk ^ In 

panbeukn \ u i) 1 deletions may be described by the general formula m to q, where q is a 

< v , i ! s d i m u 

protein, and m is defined as any integer ranging irons 2 to q minus 6. Polynucleotides 

e ..oct „ d i --are soeu! t s > 4 , v eenme 

[iHI6?| s s ed b f dek f onf nore amino acids fro 
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the H»t«msmus or C4errai«u< of a reference polypeptide (eg., a Ifce&gseuilc protein; semm 
is n o ! . oenuon) results s mn fication < OS 

t , ! i m < > f v. v t hi n.*ut \ w v ~ I ol 
ieto a es ability to n on k bmd a bgand ■ and/or Therapeutic activities may 

I I i N 1 ^ ^ ^ ' * S < v 

>_ i d or 0, s ^ x nob 

generally na be retained when less than the majority of the residues of the complete or 
c f h ! ^ ■ #hetht >anieular rxbypepude 

> o lit v ; h \sde retains 

| V t 3 < 5 S ^ V IS 

ethane Vni>v.u m tin at 

|0868| o nlfn j ■< cvn | i * > ! s < one Ot more 

residues i ham the carboy tennmas of the iwv acid sequence of a Therapeutic 
protein corresponding to a Therapeutic protein portion of an albumin fusion protein of the 
invention (e.g., a Therapeutic protein referred to in Table bora Therapeutic proteifl portion 
0* an * ; I 5 v. i 

described in Table 2), in particular, C-terminal deletions may be described by the general 
formula 1 to o where r is am w k> e teg* i ng g from 6 !< \ minus T nd wire e q is a 
^.bok m ecu opse-cam^r. ! m ;ei , > n id , ,r a urn nave j Upqnide 
(e.g.. a Tht ( > i to m Tab >>r a 1 Ims up-- a ens h of an 

* i > i s 1 <. ; id > s t >< U i i 

ebb i b . da ! ^ v< i ! - i „ -< v cO ! is ^' Ot iitMi! ' 

tOOtmi < , , i s j ) ot 

residues deleted from the earbexy terrninus of the amino < sequence of an albumin protein 
i ; p S \ s r t o 3 

(e.g., serum b - n or an albumin protein portion of an albumin fusion protein encoded by a 
- vack tidt r albumin fusion eo < < s [ c I I > i. I 1 > C-tt 

<; b.rn a to '.bos r s n ^b c it kge 
m u > from <s o \4 h k ~ sU is <. u v n ^ v s * 1 i'~ n 4 ru-uher m amino 

id residues n s SEQ ID NO: I) mm Pol 

encoding these polypeptides are also encompassed by the nennon In particular, C-terminal 
deletions may be described by the genera! formula 1 to i where n is any whole integer 
i 6 t 608 s e is s ii c * ie i u m i t i 
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acid - <. v. v. t j i ^OlDV) . i I r ! v 1 v od y ' & a 

P \ ll K i t „s ^ v n 5 

[0070] Moreover, the present invention provides polypeptides having one or mors 

residues deleted ftom the earhoso terminus oi an ulhou w ux<\\>-\ ptvtcm of the w uooon In 
f«Uv « Coe-owi d Uekmeo\ < he n 1 b> < gene; si ieoom.t ) r » " nbee e s 
any whole integer ranging from 6 to n minus 1, and where q is a whole integer representing 
the total number of amino acid residues in an albumin fusion protein of the invention, 

i < ' <. N V V. , ^ i I \ 10 U VVO ! 

[0971 J in addition, any of the above described N~ or C-teradnai deletions; cm be 

> t i i nn oiypeptide. The invention also 

pr w k \ i v ! ! o > i! SI. !i)"t> ni the 

<. < no) of i derenvC 

poh xt>ndv , s i 

portion ol ns .so > \ el the mvernon w a ; vrepww wotwn ,v< e< 

mm.bt f ion struc* bed i run 
uburo ^ ! ' \< i 1 c i 

'K > vxi'< , i , , * j w m ri 

< - ' t ct ! \ us > usion protein 

encoded by a polynucleotide or albumin fusion construct of the bwenlion) where n end n are 
integer as described uho\e ho s d \ w>.- , < n o*.pu.*>-s * aisv 

^ ' v v. 

|0072f li-. v s „ ^w < x - , - „ \ < s 

least 80%, S >0 k 96 ?7 0 8 }9% identical o a reference polypeptide 
) Ltd -ri 5 

of an albumin fusion protein of the invention, or a Therapeutic protein portion encoded by a 
0 ! ha rs n fe > \> 

ID NO: . or an albumin protein v o of as albumin fusion protein of the Invention, or an 
aihtmmjto > < 5 1 * t < tx. 

fable 5 s ma 1 protein encoded by a 

polynucleotide or albumin fusion construct of the invention.) set forth herein, or fragments 
^ft r w v o w vi o m vl i vomjinMag, 

polypeptides at least §0%, g5%, 90%, 9.5%, 96%, 97%. 98% or 99% identical to reference 
" i e > i s 5 - ~ * nine tu* u t ? N- and C-tentnn < i i 

70 



wo limnmiu 



above. Polynucleotides encoding these polypeptides are also encompassed b> the invention. 
[00731 ("iX-to poh per A < ej v f >>i no i i N x x mns n or 

alternatively, consisting of an an no scid sequence that displays a Fberapeu.de tcdvity and/oi 
t ret 10 Krto< ' v ' 

n-Uiunor Is k k\ ^ *t v « <. it 

J0074J Ot'e* ttvVnU a } ! * \ l\ n s 

B ox>kaH> acm< 6 nent ars those x habiting activity similar «r not necessarii} 
jduruT i> v s ! v. po \ epode v >h * ! * \ , 

xi * x '5 ^ t ! v. t < iu\U hJ«si1< aHv K f iun 

(0075} S < ^ k refeteuce 

nucleic acid or polypeptide, but returning essential properties thereof. Generally, variaats are 
totn* ovJ\ us ar and ift ta> r< a ss k t , v v< ^ d or 

polypeptide. 

[0076J 's t v < ; * albumin 

fusion protein of the invention, *o< r portion of an albumin fusion protein of the invention, 
ot albumin fasten protein of the invention differing in sequence from a 'Therapeutic protein 
top see "therapeutic" column of Table ! albumin protein, and/or albumin tans protein, 
cspecoxeiv. b ■ <u at least one fura > s c terai imports xtreoj as 
< rs v v n v v t <.* t i s i 

1 V X I Ol 1 v. ! I ' 1 

corresponding to a llmrapeuuc protein portion of an albumin fusion protein, P< protein 
toe , ! i 1 ot al^t m >x 

Pi Hfoiiwi \t v .n,^ w>i iHvro ^ s > rt en m n 

[0077J The present invention is also directed to proteins which comprise, or 

aitea ativcly consist of a rmno acid set nee whi s at least 80 85 < 95%, 90%, 
<> "P, > P , 09 o\ 100't , i k uic f to Cot ex asp e, the n uno a to ; p;enee of i Therapeutic 

>i M U \ U ot hv 

invention (e.g., the amino acid sequence of a Therapeutic proteirnX disclosed in Table |, or 
tcid sequence of a \ ->ertsef i aibnroi s 

* It u \ i - 1 s i s I 5 

.bagmt-ots or variants thereof), albumin proteins corresponding to an albumin protein portion 



ot a. v< ' v. - > oS u i i\ . > >, a ivM^di- bmmt 
protein portion of an albumin fusion pwtein mo -dec b> a polynucleotide or albumin fusion 

< ' ^ , \ ) li ,'"01! -k. , , " ' MO. 1 ^ 

fragments ot variants th eol), isd/o $\b\ fN fusion protein Fragments of these 
f i .< , e ' ! 1 y;aa:e v v" v „ i - a * < * <• 

i. v. e^p-^NCd ! ' V ^ O ! < fviKpcPti t Si, ds'J \ ; -.n!5U> ie-mdw ohiuh f^ h; ^' - <- 

m ! ■> i m s > s N h 

mwn am t s ' s 

f \ hodfuo ^ i ! j ^\ ^> \ < 

more washes in 0.2X SSC, 0.1% SDS at about 50 - 65 degrees Celsius), under highly 

' <uud D\ \ m A <. - n > » 

yl ■> * j aider othe stt ®i ybridization conditions 

< i.in'<i x< << . < o N > i ^een publishing associates;. Inc., and John Wiley & 

Sons inc.. New York ( 6 and 2.10.3 1 n hog a- 

s , . ! > ^ \ennoo 

[0078) t < 1 K v rt 

dent ui'" if j ]'ea - ^ <• ! Ki } . a < 4 a 

sobjeet polypep % ^ 1 j c p < v 

S v > s >. ! 1 U I u| K in 

i ~-\ I ! ! 1 J MP 

the subject sequence may be inserted, deleted, or substituted with another amino acid. These 
alteration.*; ot the reference sequence may occur at the and no- or earboxy-aennma! positions of 
the reference amino acid sequence or anywbere between these terminal positions, interspersed 
cube- mdo\b.„h\ a?u „ ! ' ^ * ,o s toav.a^ quenee or in one or more contiguous 
aroups wi e reference seq 

|0079] Vsar ether a t ea 80%, 85? 

o . * " ' h r m . %.e d t n < f ai 

nhnn? it, . ^r^k k v ? > \ *. dtW , <. - hkifeo aa-. n 

oh ! u | I or an albomia portion of (he album n fus j 

can be determined conv«ntfonaU> using known eom;n te? programs a preierred n ethod for 
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nvent m) and a bjec v v «. cfcrrc s ^l*-<bal se ucnce a iganrej < 
■ will ,u w ! x 1 - ' > " Mooter program I I or th. s as$.e: ) < : \> et J 

Vv * N ! ! ^ 

nccsx nees v. A,- \\ ' ^ 1 1 , ■ . -v->. fee re eC oi 

<. i i i v. > i ^ ?\ ^ - t< i 1 d t 

a rASTDB ;anmo eid i n « Vc j n< < \i> f k' fonafo- 1 

Joining Ifonsltyfolfo Randomization Group Length~0. Cutoff Score™ 1. Window 
M C Vu.rtV \ * i « ^ > ' ' ^ \ ^ o tl i 

got so) v ' o v ^h<v * hi s 

|M1M| If the -aK cocncc > tc h<> U ,» ♦> t\$ , ,\\ \ or C- 

terminal deletions xrfox ause of inn deletion « t b foetotfo 

results. This is because the f ASI DE program does not. account for N- and C4ernfonai 
truncations of foe subject sequence when calculating global percent identity. For subject 
sequence t the N i -it mm e! foe to ihi mery < m the percent 

v n 1 I v v v < t iat « N 

and C tc^ ( d of the subject sequence, which are not matched/aligned with a corresponding 

i percent of the tot 1 s 

eoaetou nil * >or ts . <\ . u 1 ; o 4 <■ 4 >,.. ti s This 
peu s foett vubuactid hem the f d >ove FASTDB 

psvgnrn t - c m <.< toonno , ^ ^ \ \i' 1 ^ ^ t t ni 

s e v. s ! 1 k fo it 5 th 

<t ^ ^ V v. ' V v. V s > si 

score. ^ ^ * \ ^ \K u u ^ ' residue^ ot 

she Oit ; K\; ^ , w 

(008 1 1 t ; > s s , * *• ^ , | i ! 1 1 

residue query sequence to determine petcem identity. T he deletion occurs at the \ errnu t s 
of v i v. o ! d i i i t t a 

rakfon i so i ivNfoo J Is j:> 1 mpaited u 

< s w v ec > v ' t o * v \ ,j v " " - ,i 

nutufot of residues in the qucr/ seq ; jence.) so 10% is subtracted from the percent, identity 
score calculated by the FASTDB progssm^ If the remaining 90 residues were perfectly 
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h 5 1 ' \ si - s «. . >* i sn . is.' v\ i m - v -vn 1 eet 

erx.e * v s ; > 5 < * > , s sv. u $ < e ueLt o < 

deletions so there are no residues al the N- or C-tennim of the subject secmenec « bicb are not 
« ,ulvj il gned with the qua s t id I > s 

not m hit b o v v. Ox , > >h <x > 1 x x> e, < t N ox 1 <• > 
ends * v , <. <L s \> ! bo? 

u *her manual 

corrections are io made for the purposes of the present invention, 

160821 The variant will usually have at least ?5 % (preferably at least about 80%, 

1 ,. 01 ~< <. t n u- o v ! > 5 . s f * ^ prcttein 

whkh is the same length as U «e variant Homology or ids at it y at t be nucleotide or amino acid 
sequence evei ; ieten ned b> Bf \$T (Basic Local Uignment Sean : fool) u dysis using 
hi i ! nn a »n ^ v i » » M t ! s h 

«£, Proc. Natl. Acad. Sci, USA 87: 2264-2268 (1990) and Altschnh L Mol. Evoi 36: 
290-B00 t vi 1 1 > 

searching. 

$Q$3| The approach used by the B&AST program is to first consider similar 

segments between a query sequence and a database sequence, then to evaluate the statistical 
Significance of aH rn li es that » de tided ind finally to sum.ro < nh box match - 
which satisfy a preselected threshold of significance. For a discussion of basic issues in 

m ch i i i uk { K e. 1 j i n ! m ,<r s 

Ovvjipto- liitKN expect (i.e.. the statistical significance threshold for reporting 
15, Ks s it U v i «M X < - i «♦ t t s <^> ^ itt * t ft . 

default scoring matrix e^d by blastp, fefestx, thiasra, and tblastx is the BLOSUM62 matrix 
(HeaikofFs? v «>4. fvri \ead. Sci, USA 89: h > 19 i >.h 1 s eorporated b\ 
reflux nee), he; MaMn. the swrmg matrix is set by the mhos of M ;i,e.. the reward score for a 

j X M % s v N < ^ V , ! >' „ ,N . ^^U ilk 

default values for M and N are 5 and -4, respectively, hour blasts parameters may be 
*h*Mu as ho * \ v * P^-hh 5 \ s x- P - N n winh-1 

v uate^wuxti cur vmi x>- lAu'ha -m at p - s» < 
v t x i ^1 a. v s i v ^ u <. tn 

c %er 'o-- R~ N >rr k . , v . ^s-"" \ l\v s ^ > < ^ ^ t ^ vK. c 
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as doe * hv OCG \ ■^cxu i < ! > uv ; >'\ \ u scttrx OAP-50 fgap <'R x 

pcna n I ^ gap v\ i ! ■> i «. x} i k ! s pu i 

wmpmsommc^W 1 >*x . x 

(0084) e p sohd s 5 may contain alterations in the 

coding egio k v on - v ^ efs ^ I c <. u ' )K 

tis alterations which produce talent substitutions, additions, ox deletions, but do > 
alter the properties or activities of the encoded polypeptide. Nucleotide variants produced by 

' 1 I! i > v. v. iO «. v 1 v. , i , - X , ^ \U, 

^hpep iC x i ! 1 i J 4 t $ t 

10, or S~S0 ; 5-25, 5-10, ixx ot 1-2 amino acids axe substituted, deleted, or added in any 

( ot H!K( o i K i v > o of 

seasons, e.g , to optimize codon expression for a particular host (change sodons in the human 

t -> s. I lv 

(00851 in a preferred embodimeM, a plyivucieotids? of the invention which encodes 

the alburn n xii 1 n oi < n dim m s 
mamnrnUan cells, in a further preferred embodiment, a polynucleotide of the invention which 
€ xies the Therapeutic pro? n? - j ti nk&l for 

e pression in yeast or r x.d hi a still further ] rred end iimenp a 

^h v { < i for 

expression in yeast or rnarnuusliar; acid. 

(0086J In an alee, mem, a coder* i x I 1 

>. ecx ; s p t xdxl > the 

wild ^ o N ^ - v. ^ „ ' v s < u O In ! *, ito) 

conditions us described herein. In a- farther embodiment, a codou optsmfoed polynucleotide 

'"'a U t e nf C 

type polynucleotide encoding (he albumin protein under stringent hybridization conditions as 
^ vulv 1 . ■ b s i " ' o !»-. >>oorm X) pob nucleoli $o obich encodes 

X i' 1 s " ( i v 5 If < 1 % i < j i 

^ «• ! ; > > i X .5 > O , ! < 

- s re x) N - Cs « tv x-> n 

|00t?] h i>t ids "'ovona, i j. I m<Jc Cv < <, ^ < c oea^c 

protein pom » n fusion protein docs not comprh of a native] 

i >c ly ocetu sees e of that herapeudc protein ) ■;. other erahodmier a 



wo vmnmm 



peh ,av,eeede \\hi»s v v\s- x " * >i p" . ,\ ; N - es < < < s on Ma- pro.. " d<\- 
i > t v ema* y <: I of, the l> occurring sequence < >umiu protein 
In w ah< i ml lirnenq a p< nude skm protein 

does ^ < i ' uence of a 

Therapeutic protein portion or the albumin protein portion. 

several alternate forms of a gene occupying a given locos on a chromosome of an organism, 
(Genes IX he-win, B. ? cd . John Wiley & Sons, New York (1985}). These allelic variants eon 
. ! i j hi s , x < < - { > i h\oi s ! ^ eh. I I jo nhe present 

>^ ih ! M\ 0 * > } ' 'V \ ' -> Ov v 1 K ! MiMS 

techniques or by direct synthesis;. 

|668$1 I *3n§ ktiAU meUr\d\ < fo ur n i OKA 

v htnh i ^ r v *-> v-c s. j ^ n f ^ ! \ s 

polypeptides of the present < i N For instance:, one or more annuo acids can bo deleted 
horn en s • t wit] 

substantia! loss of biological function. As an example, Ron et al. (I, Biol Chem. 268: 29S4- 
2988 (1993)} reported variant KOF proteins having heparin binding activity even after 
iekuing 5 X * > es dmvdariv »m on-n o\ N na 

eV i , f v s t > is 1 <> i he 

\ s , - , , ^ : (Dobelietai 5 9, <v\ - ^ - 

109901 M<< v< w s 5i' if m i i ^ in >k d 

in' \ ' > e ! ^ > ^ <■ \ s 

a Bioh Chens. 268:22105-221 11 0 993;) conducted extensive mutational analysis of human 
ki < « esis < ene > hviduai U4a 

, s - S d ! < >0 ^ i i' si'.k \U!!th v>f ite 

d MtUm! ann.Ci -\ > ■ >J n * ^ p N m> The 

es f o nv rn \ 1 1 * i I - n eithes 

! , N N N c iol «. eeene< 1 i \ s 

t'hao 5 ; 500 nucleotide equences exami ed p? cod * ps ; tha dgs fioami) differed in 
activity from wild-type. 

F urthermore, even if deleting one or more amino acids from the N-ternhnus or 
L V^muN ut a aobpptme rev, > - \v5 , e n s >- >s o; *>nc es snore te^P xnua 
functions otbes bi logica acdsdues m , <;iiU be reialned F ; exauiph the abilit) of a 
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deletion i -.r.nt Co induce .mier m hed a m\\\. * ^-\b) o\ ogm,v iH- secreted farm will 
likd> retamcd who cm ha he roa>>r in residue oi k> « refe form are 

rut ewe r \ " s ^ i ? ! \ \ 

C-terminai rest e f he 

dei.cn in d b t sooth <.dh< oihvi 

P092| Unss he .ik nth-a * $ v rnem ehnb u« a 

fi n« k, i ski ■ '■■ < M - \ .3 I a d . , e^. . w hi < -« emtveam.n; 

the invention provides variants of albumin fusion protein* that have a ftmetional activity (e.g., 
'imj, , . m on 1 ? * i<< *> sc <j nv? b<>, i v. 

< ? < v k ilKrapoiUK pt v - 1 o the Thcra| cutis 

, i ! v. i i p!OMj<,\ 

hdecttca! activ;t> 

< ; a ( r - - * 1 i ^ ! . ^ N 'e ^ a ' e< f'o | »t'e 

> i t \ h s \ v i v ? i if \h< 

ilbumifl I ei e i3 <> xtats, and 

substittttlotis selected, according to general rait known in the art so as have little effect on 

n 1 < , s ^ v.- s v. v mo 

|00i3J In preferred embodiments, '.be variants ot the invention have conservative 

x t 'awiservadve i^t^cm**' i intern <• such as 

replacement 4 alig-hetic k 1 < ^ ^ \ > ^ i en and lie v » v x t\ of 

the ' \ sn v i t i < t v ? up ii v n rt i < v j v t-d^v \p and Gin: 

t t Uv V 'O ' ^ " i i ^ ^ ! ' 1 m 

and ! 5 ? and hp and k >iaceni at ot je 

\m -al- amuse acnb M xn ' or Met mi m 

190941 Gaidance coseeming hov s < >typics11> si! 5 smbo acid 

x , > ^ C v v. < > 1 v. i > <- i ! t ! k S ' i 

\vl|! fK <. M v I > ^ !l^ H I ! i ) 

\ ^ <. s a I s v. m 

id I sequence !■ ■ change 

[099S1 fh Ir - ( 1 eaceof sine c bstitoboms In latoa 

aorir v. " v < i\ v ip s -g i i ! n - d s cen 

j.v, diva ) < ?< <. ^ * ■) ^ > un * h a i LI 

I t ■> i. u >n hi o In cos t dd positi< vhere substnuti 
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lit i' i S I x ^x i > 0(6.'! 

> i ifwns to v d si s J } 5 3 v 5 % still 

' v s ^ A «K p jot 

(0CM>6f < £ > gc > s v v. g < < v - ^ \ang£ 

J ' n <. * i i x ^ x For 

cvompL vtej\ k i cJ i , s sis * „ ^ s 

iknh t > i > > s Ik v v v x < j ! I Wells 

ic^nee 244:108' \)s5 <, I ,e o v < tested for 

biological activity. 

[#§97j \s tiv i \ s s < * x <x v v } > i ns i 

A s > < < s , S. t, ^ „ v v ! > ! J Uh-> 

t u In x < v | i <. v < s Sv frote*8 For 

l IP* O Iw i '1 x v S vx, < 

nonpolar side chains, yfasm. few features of surface side dimm are generally conserved. 
l \i *. s .! the 

Si ^ J x > S fix > x 1 

residues Ser aad Thr; replacesneoi of the acidic residues Asp and Giu; replacement of the 
amide residues Am and Gin, replacement of the basic residues Lys, Arg, and Bis; 
iql\ i of the aromatic residues Fhc, > and f tp, and replacement of the 1 <. 1 

J ! t > s s s * v. ? v i -iO 1 O 0 1 iOO 

' mho , ot U - ' i ^ - ! 's <>< >. ' v? 

}>< < M ! O - v ^ kK s v I 1 xi 0 v. v ! KNi ti 

hl *r to < x i < s i s ! nimn< 

ji { <. v! I ! i - r i i) 

o \ ! v <. •> > 3 v ^ tK v. ^ poend, 

fl \T> kk 1 N •> e 

) i i ! i s s 3 for 

s ;^p ! . < \ 1 * < ? n tvmcd o v c 

ill be u.Hv I v s ! , , < Jus \ 

[W>8| ! f x x <. } O i i i 5 s n of 

ho<-^ < nr o mJs on 1 " v !ho l *r<> it'-. ^ io x ^ m N! « creduxo oteteovs with 

improved characteristics, such as less aggregation. Aggregation of pi > 

^ l l \ cvlUv i s I v ^ ^ DC xx <■ ! „„ % 
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i w< v.^ v. n f v s v ' >\ humunm. ( <-s > Robhhw 

et a!.. Diabetes 36: 838-845 {198?}; CleM et ah. Crib Rev; Therapeutic Drug Carrier 
Systems 10:307-377 (1993). 

|0D99| In specific einbodhnents, the polypeptides of she "Wikfi ^lytv, or 

ahemahvedy, consist of, fragments or variants of the amino acid sequence of an albumin 

fU-^Of p ! s s s s ! «. " " J 

albumin, wherein the fragments or variants have 1-5, 5-10, 5-25, 5-50, .10-50 or 50-150, 
■> < s e ad \ i tnn i s n s w 

amino acid sequence. la preferred embodiments, the amino acid substitutions are 
<. »t»s \ • Mhwjo are jo - i <. s 1 the 

invention, 

|0!00| i ! ! 1 v. ' \! ^ 

M v i s 1 i ! v v. s v s s\ i> I 

I v x 1 J i vfO s U! } 

be modified by either natural processes, such as posntranshyional processing, or by chemical 
modification techniques which are well known in the art.. Such modifications are well 
new nei. «. ^ i s ^ s a* i 

ss ^ yccur anywhere m a poI> - N h elu t wpndi. 
his! now the amino acid side-chains and the amino oi carboxyl termini it will be 
appreciated that the same type of notification may be present in the same or varying degrees 
at several sites in a given polypeptide. Also, a given polypeptide may contain many types of 
mo h k.nom Polypeptides may be branched, for example, as a resuit of ubiquitmation, and 
they may he cyclic, with or without branching. Cyclic, branched, arid branched cyclic 

V \ •> O * O' V\ sv , ( ! ! )s 

methods. Modifications; inehtde acetyiabon, acylafiom ADPoPbosylatiom anndatkay 
w t i ^^utaUf e>)' 1 

s . o s \ i s m \ hph i ieriva 

\ < s v ^ v w < ( , cmI«,\ bond 

\ s M t 0 | s s < , , , > rat 

of pyrogiutamate, forrnylation, gamma-carboayladoe, glycosylatioa, GFI anchor formation, 
) s p iodinat iatio t t - i eg S > > ! s 

processing, phosphorylation, prenypttion, race mi an! ion, sdenoyiatson, \iin>n transfer- 
RNA mediated addition of amino acids to proteins such as argmylaftorp and uhiquitination. 
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0 e :ot — 0,1 in - - Rl M, R; WD MOU US PR< Hi \1 * S nd 
Ed., i B. Creighum. W. H. Freeman and Company, Nw York {1993}; POM - 
FRANSt VT10NAI < OS \1 EN MO LFiCA ON Ob PRc J &1 4$, B C Joto >n, 1 3 
Academic Press, New York pgs. M (im); Seifter et al< U i t ■> o 182:626-646 
(!990k Rattaa et at. . Arm. N.Y. Acad. Scl 663:48-62 (1992)). 

Fa r ftsii i 

|0.!0J | < ' v v ^ >. | ok 

( i i 1 o> < i ' ! tit 'tiki "no 

pt 4 s ) i > >. v Hi. 

are not limited to, biological activity, antigenicity (ability to 0:0 (or compete with a 
polypeptide for binding) to an t ' > antibody), irnxmrnogenicity (ability to generate 

s < ^ i i ^ ^ a i o < rm i jU m 

with polypeptides of the invention, and ability to bind to a receptor or ligand .for s 
polypeptide. 

[0.102| polypeptide 1 « ie exhibiting 

acti vity simil not nc< >, an act erapeunc protein o\ the 

pt< c t mi t v i t. jNsav, svi 

or without dose dependency. In the ease whore dose dependency does exist, it need not be 
identical to that of the polypeptide, but rather substantially similar to the dose-dependence in 
' ve t s \ $s c spared to t tfypepUd < e$< * ;n< i i ( s the candidal 

1 1 s Oivi* O w 1st 

not more than about tenfold less activity, nod most preferably, not more than about three-fold 
less activity relative to the polypeptide of the present invention). 

101031 'In. preferred embodiments, an albumin fusion protein of the invention has at 

n o > d ^ « o < j, { s 

on torso t. \ o s ... <u 'dor on v O mt .s < m.> j * Oto * 

|0104| 1 sc O i k , - u - v 9 ^ ^ n o.. > be ass.p-sb << nsauod 

^ s < v v < i ( ' i s >^ a s si 

as assays described herein. Additionally; one of skill in the art may routinely assay fragments 
of a Therapeutic protein corresponding to a Therapeutic protein portion of an alhumirt fusion 
\ , i.r i i ~ % i s it bO i 

Column i o; Oak O furibo\ >-,v A\i n Oe * mp pii'ir \ ->s \ mpmum of an 
SO 
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f r ^vii oto-^<i to ^ " 'lit) p<mejn po^mnoi sxt tisorprotun io 

!■> Us ^ Vd^» i -O ^ J 1 <. s f K \ •, \ 

fi'lOSj tomwmrw c \ io f Ic Oi o t %\ 

album m umompr ,J <. v > v s ' ^ N ' 

Ihu pi tu e o \ j ii 

known m the- art can be used, including but not limited to, competitive and non-competitive 
assay systems using techniques such as tadioi.««nunoassays 5 EUSA (enzyme linked 

,M' . I ' ( s V \ N » 1'iO 

> s( f ) K u 1 ! i n s o J 

effisynie or -radioisotope labels, tor example), western blots, precipitation reactions, 
.i v , u < n -■ \s >v i Jt t s fk uit 

\ u , v< \ i o wifttKvl * f sptm 

Koroo-i'iv' < s > > v to -o i v ! h 

pamarv ammo,ft h.m < i 

< < ! , < ^ n < Mb , too t »t 

u s, \x m\ Mi (< x it it 

an immunoassay and are within the scope of the present invention, 

$mMl Is a -preferred embodiment, where a binding partner (e.g., a receptor or a 

3 v t I , v v i i >' )0i 

ft.is.ton pun which comprises tost ^ w x protein as toe Therapeutic protein portion of 
ie t on r ^ s ed, e b ' f s v 1 own the art, such as fas example 
reducing and rmmredaciog get chromatography, protein tommy chromatography, I affinity 
blotting, sec mtmmlto. Pboucky et ah, Microbiol Rev. 59:94-123 (1995). fn another 
embodiment, the ability of physiological correlates of an albumin fusion protein so bind o a 
\uto •> > o < s 5. -v 1 s v -a n p son 

of the fusion can be routinely assayed using techniques known in the art. 
|6I.07| , ju.ig ^ .! to , o !to i ' c t mm o> . - i 

muhimeike o v cm \ w\ e - ^ a em. m> m a v to > . > an be 

s * s s X \ <. i t. \ 5 U h x t 

mm, o *- oiw, ototcn It ■> if 1 i See 

1 t s upm 

WM] In preferred tmb ems, an albumin x > >ro comprising ail or a 

pnriion of an antibody that binds a Therapeutic protein, has at least one biological and/or 
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u i\ v t ui * ^ 5 ■> o>.M < i » i 1 C 

antibody thai binds a Therapeutic protein (0? fragment or variant thereof) when it is not fused 

* ilbu mi * * t it 
of as albumin, fusion protein comprising all or a portion of an antibody that binds a 
*bv* ' ^ f " * s v <• >m 0 apotnsm) of one 0; 

more of the bi« ogieai activities and/or ther o<. v* > ■> t 

|$109J Afbunnn fusion pm.v t s x rm av 5 hast t a . n m an 

v3 T tMb'»d\ n hum k s 0 jj ? r ^ > ^ , ^-Osdn In 

uuuhu akunin ; i ^mpming * ka-u imesmaa * arumt -f an antibody 

i t binds «s veutiC prole nay bo a jy< o e ability K eeuhxai bind to th< vu 

p v,, H wind { \ the anah \L h a at o<- a 1 K spondn\; to 

the Therapeutic protein portion of the albumin fusion protein using techniques described 
haunt « < < ^ on imoxsu in the art; 

[01101 ' > s u r s 1 

fragment 0 

specific protein or epitope may be performed in solution (e#, ' i v Bio/Techniques 
13:412-42] (1902)}. on beads u ^ Lam, Mature. 354:82-84 (1991)% on chips (e.g., Podor, 
Nature 364:555-556 (i<J*> 3 }} on bacteria (*g. I S Pan- * - L4um x 0 msm.u. 
Patent Noa. 5,5? 1^ 5,403,484; and 5,223,40.9), on plastuids (e.g., Cull et ah. Proa Naih 
Acad, Set. USA 89:1865-1869 (1992)) or on phage (e.g., Scott and Smith, Science 
249:386-390 (1990); Devlin, Science 249:404-406 (1990); Cwirla et ah. Proa Natl Acad. 
St $378-6382 < 990) a < FtiBcU Mot Biol > 301 W (1991 ; mas >es* 

■A s w s UKerpmOA j > 1^ U 'ks m „ , u \ t\ e hs>, n ftm sk 

e sun „ t 1 t f i e o s > ; s issr e1 h 

1 Vs « - -0 , . , s < i v j - v \ 

5 «- x *y \ ^ , s<_ v ^ 1 .0 h * 

161111 I o ni e s vS n ^ v 5 if ^ r < ( m 

antibody -that b * T nic protei y be assaya for os ea tii y witl other 
aoigens (e» omkeuk. ha s o so <> m. o-tm.o;re <. ^ . * o- \\<th the mU e v s> 
a d by the antil 5 b i bin 5pei rotein (o x 

t n * i 1 r - * s>* 1 tv ot p< t tj 

invention) by any method known in the art. 
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|0U2| Immunoassays which can be used to analyze (immunospecifk) bindhig and 

' „ 5 J ^ P - v i\ i . < ■, o 5 * \ oj s s„n- 

systems usinp \ :) ouji ,- >ik h us v\esie ^ bl-t-\ r,xd ot nn un -> >a\ , H Is \ sou \ ins li iked 
n e / f assay), "banowldy : * j s n ^ i " assays, precipitin 

reactions, ' diffusion precipitin reactions, immunodiffusion assays, agglutination assays, 
w mpk h \, '\ - s i vv< . ,i n n\ and 

r: en \ on ' a s < -\ u }'- . K >' n o - v ^ iu cu o.e,i v v^r e\ fe 

«h h s ! ! t r ^ < ^ ^ «. 

Wiley & Sons, inc., New York, which is incorporated by reference herein in its entirety). 
Hempla™* \ says i est rii y below, e not iaten !y wa) of 

limitation). ■■ 

|0M3| hmtuj * i v > sr > ooo, th <^ ol „e i 

in lysis bnfie men as "l' V s es ! NP-40 or Into bb 1 0( 1% sodium deoxycholate 
0.1% SDS :! 0.1 5 MNaCl 0.01 M s pi A 1 y) > supplement** 

h rok i i <. v j , s Xh i 

j h< >. mc a j t on pioteia of {fee invonLOM' 

fragment or variant of m antibody that binds a Therapeutic protein) to the cell, lysale, 

liXv" H < i. I ) v I ! V i S Is 

coupled to an anti-albumin antibody, for example, to the ceil iysate, incubating for about an 

knee- mere 4o Ov >„. n <, ^ > s_ I I '< o j j b am 

■> w x ( i sdon protein 4 ,>> n i ( 1 

pastAuiai i ! - ! e »~ v,os.m 

, \k •, ing of the 

j O > | ! O ^ v k «, ] <. i 1 _ vf! 1 

lysate with s« i 1 so unopreeipitadoti protocols 

ee s. s ' ^-u-m *e„ ct at d v. o ■> <- \ ^ > t > of- s 

Wiley ,1 Sons, Inc., New York at 1 0.16,1 . 

|0114] s ' o\ o ! %n n i s x 

electrophoresis of the protein samples in a ^ < i o gel i s. 20% SDS-PAGE 

PO ^ W! , ^ O i v. > S si O C ! i v > U i, 

>olyacT e embt s *VD1 i ! o ? 

< v. s ! s. > ] at i es - 8 S son- 1 a ; mi il< Is* 

t ^ ^sl v> h r < b^s ixscen AOi, apphvn<^ she hunihi I s N '! ,N 
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the nvenh e id ted o<.f u bun it, h emhr l ^ r rhc memr ik j 

w^hinu bu or uppish t n « * i os sh u f 

s us m albumin antibody? s ted i t j sub « < 

fu ' n i <h j\ n c * < i > ^ i r F oi m T) 

* f <■ -5 v e presence 

be modified to increase the signal detected and to reduce the background noise. For further 
b u on egardhig wssten blot protocols see e.g kusahel el d IQ<U < tent 
Protocols in Molecular Biology, Vol, 1, John Wiley & Sons, inc., Hew York at 10.8.1. 

|01I5} FT ISA U I I 5 U t C SCll O* h oi ( <>E!k 

< s - o t j Kbr>v: the albumin 

fusion pr< 5, in l s comprising at least a fragment or variant of an aotibods tS at > ads i 
' > -. <> i nueatea to iVmih j s an 

enrvtn<nte subs* rate u- s> . b -is- sOWI | .s -i I - - <>; \n c .wo^w rw - s> the uclb and 
n ! i _ , b ! ~ nm \ - t Hi 

usies s j ' > v i. puiu ^ lv bound 

* < ^ In j h i e o n ( 

conjugated to a detectable compound; instead, a second antibody (which recognises albumin 

1 a ^ t I d^tCs s s Os V O !\ I httV 

ioui o m ! <* s * t i i ' t ^ K toil 

web. s i. i,.s .H. . ^,1, \ i \ 

t On \ > i (0 n s > -t f ll* h pK!\t I X O ^ I 

phosphatase). One of skill m the art would be knowledgeable as to the parameters that can be 
k is svel as oihe uu ions ot F* ,s I re v > th 

art. I oi nn.lKi is < i»- f » w.\. 5 H n- w 0 > o y , \ . *i ot . eds Current 
Protocols in Molecular Biology, Vol 1 f John Wiley & Sons, Inc., New York at 1 1 .2.1 . 
ptHsf - > >p j arece or 

epitope and the ofF-rate of an albumin fusion - , n v m^-> interaction can 
i n >. » i hog >a ^ 

say co i 1 dxh H or It with he 

alb mi fiun n proieit of the invenbon \n >h s e s kh moi! boh 1 

rntigeo x1 the detect < > 1 tbt .w i body boos u ic labeled antiges i"he affsnip ot he 
albumin fumes * proton ibr a specific ptoteim auSigen, or epitope and the binding off-mtes can 
S4 



' determined from the data by Scatchard <> analysis, e wuh a second protein 

that binds fee. smw r« -\ an ger at eeaepe - ^< t\ m \ or ptoiem can ako he 
determined rising radioimmunoassays. In this case, the protein, antigen or epitope is 

! H M'ed -\ I Ms ! ! 

i s - v * < i s K v. c s n i i v n < 

p;- e :;. antigen, or epitope ; the aibumm fusion protein of the invention, 

[01V7J m a pK* t'v e n? n BlAcore kinetic analysis b used to detefinine the 

* s it ; ! n s * o v 

< ito v ■> x < ses anah N sot « < i of 

m ( . a < v. i - s $ with 

m smkk/e s ox unun 1 v. it t » s 

Ul \ ,v i < i V 

10118} \nt wvs 1 s a x six uk 

protein portion of an albumin fusion protein may also be described or specified > terms of 
\h?:t binding , ^ x i v 

specifically bind. Preferred binding affinities include those ^ a dissociation constant or Kd 
less than 5 X 10* 2 M, W' M, 5 X 10 3 M, I0" s M, 5 X 10* 4 M» 1& 4 M. Mom preferred binding 
I h >,e wuh a dissociation constant or Kd less fe&n < X l«» \t. 10 s V ^ \ 
MI 4 M, !0 S M 5 X !0' ? M, JO 7 M. 5 X .10** M or 10* 8 M. Even more preferred binding 
Pi it i v v , > v t k s t a XI \! H v> " M. ^ X 

|0 no Mj 10 oo NL g x w \\ M> ](r o M?5X 10 n2 M; iso2 M; 5 v } Q ' ' M ; I0* s 3 M s 5 X W H 

M j< \ 5 X J M ot 10 " M on proems 

p s s meV*h iha, birds i 1 ir p~>-v< 1 ! u 

% i << u i "mem r ^ t t i U?d\ u,> t 

fused- to { ! x ; t .„ w tt dertca of the 

dbumio fus eint'osnp s - .hu m< moody that binds a 

I N \ i K V f N V v ( s V 5 i 1 ! f t S 

v k v. k % s ! j o^ nt v be 

ppiied rteasurr abiiih .if no. t i k * * » ^ and 

ees thes elk „ x ; , i peutie activit i * t 

) 1 | ; i a m 

fosioo prott N * mi will be knnvw to. the skilled artisan and are within the scope of 
the invention.. 
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Alhssntin 

\&H9l \$ 'described a >amm fusion pro i i 

least ! ? 5 ! n o „ » e _ n a N v > s 3rd i hot „ Oucnert or Wiffl'rf 

s so bund s are a ed < ! v v ! ^ ) v s s 

|M20| Att addition ens > t . \ t wr -jo: of a 

FherapeutK proic'm and it r » fr; n r; or > »riant of human scrum albumin, which are 

i t ! > ) x ! ? 

[01 21 J I s - d 

Kit.n hk ' J icons \dunu a i '\ctnni Jbanun" jk bonder, and 

v\5.o;\" n iu su i J 

a s Ik hereof). 

[01221 \c u 1 ers vsoci} to Noonm ps tela or amino acid 

sequence, or an albumin fragment or variant, having one or more functional activities (e,g,, 
<. \ \ i i <. i i >un n or 

fragments thereof (see for exampte, EF 201 239, EP 322 094 WtJ 97/24445, W09S/23S57) 
< ^ ,\ ^ > a of human albumin as shown in figure 1 and SEQ ID NO; 1, or 

albut ut fr< N to ii Tt ^uu * . o * : * cd > ;.c^ i - c noLu c- 

1 t V o ? 

(0123) in > to', v - ~ * m . 1 . " > f m x t\rva pro. n um.4 m the 

albumin union proteins of die invention contains one or bod';, of the ihdovviog „ of paint 
mutations with reference to SEQ 0> NO: ' : Leu-407 to Ala, Leto408 to V 3 f Val-409 to Ala, 
and A%4!() to Ala; ox u 1 1 to A. ieys-413 to Gin, and Lvs-414 to Gin (see, e.g., 

a i > s ^ a i i i * <. 

herein), lo even more preferred embodiments, aibtnnin fusion proteins 'he invention that 
y one or bod ! ove-des ^ pod s 1 - < < 

a O at 1<C UX C s, t X ^ O v v I ! S is > I 

o, -msCondNcan ^ U op ' ^MO \ 

[91241 \s tsed 0 « s poo;en ,a Or-urnm ; ssohoent to pndong die therapeatic 

a o \ o <Aoi* o * i fher&puitK p 

* i o I e < prolong the a-^ut c of the i d 

shelf life of the Therapeutic protein portion of the albumin fusion protein is prolonged or 
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extended compared to the shelf-life m the non-fusion state. The aibuml» portion of the 

rma> ndude one or more fragment tin -oixh-d ire eapobl -Tahiti *g or prolong tg (he 
herape ty\ Such fragments t * <. I i 

include thou] 15, 20, 2$, 30, 5 « > s $ K l\v c« 

"sm- mdune p<i 0 O *. ! % K < s \ 

spanning me + a\ two imrnunoglobuih i. 1 efem 

> < he H \ ! i-ni is :ho n ^ 

s -a t . < ' H \ : ,c 1 ■< r> s t oo ^; I nl j n * t vo ? 5c » »t ik 

Hiu imi;u< ,w a ^ o Oil i . s s s vi M\ term 

variants' t s s < ul 

v < * < <i ' <. > > v< , ^ ^ , , - ^ e<\. o< n v u\em 
md-bind s s t <; act « 

domain vGnJ< t ^ * s <. ^es 

]§I2nJ In particular, the albumin fusion proteins of the Invention may Include 

iaturail> >ex s riants of human s of huraa 

albumm let o > m here n is 

.369 to 4H 1 'The albumin may be derived from any vertebrate, especially any nnuma . fo~ 
<\ im\ I hit i i v <. v r , * ^ '* Kil hi 

to, hen and salmon. The albumin portion of the albumin fiision protein may be; from a 

1 , , s \ v Nation 
[9127J sTi - v P ev % f\l monose Is 

v ! 1 ! ! i i r 1 ' liiM ' 

s>nro" ^ H v ( v iit ! s ^ 4 1. 1 

SEQ ID NO: O. domain 2 (amino acids 195-38? ofSEQ ID NO:l), domain 3 (amino acids 
3S8-SS5 of SEQ ID NOT), domains 1 and 2 (1-38? of SEQ ID NO:!), domains 2 and 3 
(195-585 of SEQ ID NO:l) or domains I and 3 (ammo acids 1494 of SEQ ID NO:! and 
)o acids 388-586 of SEQ ID NO bad tin is > 5 < oi I 3 - is 
xuhdomams namely 1-103, 120-1.94, 195-291, 316-387, 388-49! and 512-585, with flexible 
inter-sobdomain linker regions comprising residues LyslOb to GiuUv, (,'9u292 to Val3I5 
and Giu492 to ANSI 1. 

[9128] Preferably the alhomm portion of an aihnmin fusion protein < f the rsvem - j 
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comprises at least one subdomam or domain of HA or conservative modifications thereof If 
the fusion is based on sahdomams, some or all of (he adjacent linker is preferably used to link 

Antibodies thM Specifically bind Therapeutic proteins are else Tkerepeulie proteins 

I o 'u v a v. s 

a tuyroert ot v s,o c< s of oo^ I s i ^ ^ < <. 

Table I is s <. ' ' * , u > , o vs 

antibodies that b On | m ps f I < > > ! o > m* 

fragments and vanams thereof , N j an atbu;r?ln fusion protein of the invention may contain 
at eaj a ra \ 1 m.i t 1 era sutu tern, i ! r at least, a fn m or ^ a ant. oi 
in n ii\ s if s 

imii i iy structure and baekgmund 

(01.30) fh« bask tmtibod} structural unit n known i> comprise i tetramei Each 

tetramej is composed oi tw< & ideal can of $ « de chains, « h pair having one 
"light" (a boot 25 M and one "heavy" chain (about 50-70 kDa). The auaoo-krmioa! portion 
of -vK i chaii s s 3 oil c r.i out 100 to I i room amino - primarilj 

( fss 1 ! ^ v J 1 1 i 1 ! t 

v> ' mO , O ' C s ^ > i ! < is { vd 

as kappa and lambda light chants. Heavy chains are classified as nun delta, gamma, alpha, or 
v^s s < si « > > \ i „, I < \ * J s <, See 

N , < s a, ! < \ kess, N V 

\ v. s ! , denmee m <^ } \ v ! 

, Opto s v , * no 0\ < ^ s , 

P131I Tims, an imaei n antibody has two binding sites. Except in Mjhh il or 

in t vd k s 

|0132| v. a v s - 1 - ? ,i s < f„\, > vuocmed 

v \ v s s cso c 'iki. etupiei tcmatso 

! i ^ s > s CDRs. 1 i D N v - i i. are tin »f the at fiixxh 

s v i i i k \ H t "hks ■} i n tlv emv 

s < " tn of each pasr are alitined bv tk \ . s* 1 ■> s 

-■s\ k epitope: I r m b terminal to < -lermmai, both light ar:d heavy chains variabk r< o 
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comprise the domains PR.!, CDRl, FR2. CDRZ FR3. CDR3 1 FR4. The variable regions 
are coBnected to the heavy or light chain constant region, The assignment of amino acids to 
each ! tain s * < 1 s x s of Fr<m ?/> oj. 

immunological Inter, -a {National insduues of Health. Bethmm. Md. < 1987 and 199! }h or 
Chothia & Lesk .? Wbi Bio/ 196:901 l " 7 <1987) { bothiaetth Nm < 342 8?M83{!9S9). 
{0133] I j. "antibo v n molecules and 

mum mdogita \ xt \ | ' r^ o< a > * - ' r e sk i , t >s h uoifain 

i > eauie t doing one < s 

PO >. ' v , < - 

portion of m albumin fusion protein include, but are not limited to, monoclonal, 
ouhm.peufk. human, humanized or chimenc antibodies, aingk chain amibedies (e,g.. ; single 
d a h h s ! ' ^ o ^ od'\ 

tit i tisi <. < - ; v ! t «. ! ' v. u s v i nxd t. ( 

:u ne-.n; - >> .si,'- , i at , m-nta of any of the above (e.g., VH domains, VL 
domains, or one or more CDR melons) 

Antibodies that bind Therapeutic Proteins 

[0134! 5 ( « s that comprise at 
least a fragment or variant of an antibody that binds a Therapeutic Protein (eg,, as disclosed 
in 'Fable 1) or fragment or van ant thereof, 

PJ35| ' . 1 ( , s ! t! ^ u ^ u » o a; \ a>oU turn* N 

! 1 k 5 i shod! ex are 

hit s v "i-.. a ' a; valcg^a t , s — ; „ t }. „ J ux n 

hthtm .t n it - M.n s m ? ^ »)> ». t.atc human ua m lio V jnc x on 

st< ei\ ! i , > " s i <. > ) n i 

HiViiA .-! <a cr envam dvj e bu eeaai; , m.emed m m dace human 
antibodies, 

[0136] * H 'iohaiia I hat may 

i 1 e u t v 0' aoo o 1 > < up a , 
be of any type (e.g., IgG, IgE, K«M, IgD. IgA and IgY), class (e.g., IgGL !gG2, IgGX R-G4. 

IgAl t ^ s i j t i o i \>^,<. p - eh c , > a i e it 

nt-both u h\ <.> au had to a. rhenmeuou j d t m to a 
SO 
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therapeutic protein portion of an albumin fusion protein an sgGi Is < her preferred 
embodiments, the immunoglobulin molecules that bind to a Therapeutic protein and that may 

vfTs > M J < ^ i i ! t i 1 M <\U " d V 

J.R 0 v d t f t 1 H t * 

that ma> correspond to a Fherapet lis. 5 rote n porn m of a 5 ad undo fusion pro; n an ig(34 
|0137] Most preferably the antibodies that bind to a Therapeutic protein and that nay 

^rtsspudto Thc*ApcuU p-et^n t t or e 1 ' 1 tern .human it-en 
km,, e aumbry < a e u ? v^o- ^ m and include, hut ire n.»t ho ee J m Fab, 
Fab' and F{ab*)2, Fd, single-chain Fvs (scFv). single-chain antibodies, disulfide-Hnked Fvs 
i dFv) j -5 fragmen compri ing euh r 5 V] o V.H domain \ntigen--bindmg antibods 
! «. \ i v a f\\ <do,K ot m 

combination with the entirety or a portion oi the following binge region CHI CH2 and 
CH3 domains 

[6J38f * \ ! t ! he; peu , } a t 1 > n < - d to a 

)erapeutie 1 * 1 specify 

trispee-ife or of go j rut peciikd M peeifu totibodses \e< he specific- for 
different epitopes of a Therapeutic protein or may he specific for both a Therapeutic protein 
as wsh \ « I !, 

material. See, e.g., PCI publications WO 93/17715; WO 92/08802; WO 91/00360; WO 
92/05793; Tntt et al, I Immunol. 147:60-69 (.1991); U.S. Patent Nob. 4,474,893; 4,714,681; 
4,92.1648; $,5 73,920; 5,601,819; KosSeby et ah, I Immunol 148:1547-1553 (1992). 
f«139J 'o iiwu. P 0 mm i f\? ;\J, ptotem p-r L'a'iv.- m \um.nt daoe<dt 

d which means that ok antibody is an cial hybrk 
«jj •> 5 ■! , * ! * < j Hi! sites. 

BsMii m e p odi 1 i.wmi llvVow t 

or linking of Fab' fragments. See, eg.. Songs! vilai & Lachmann CHtK Exp, Immunol. 79: 
315-121 (1990), Kosteiny et ah J Immunol 148:1547 1553 (1992). in addition, bispecilic 
antibodies t > . 1 \ s s - x > d. "'D v rars nt and 

,fv ^ n j x v x o m s"s slmuneekef 

et a!. ! ^ - re a v v * r 1 

nn-vtod - ei s Tbdh ! / \<> 5<-55C65^ ^ ■ ami j .v\s; -P. -anus -■. m* v< feea, \r 

t\ si ee 1 c re ntej t< ' ImJCaneet Suppl ? 51 5 " (1992)) 
(01401 \ pres« ' w-entk als< provides Mbtorin fush prot« 1 that a nptiae 
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fra * fts (including derivative tb described her tr known 

elsewhere m the an. Standard techniques known to those of skill in the art can be used to 
n ^ <v < > * «. d n 

mvbidmo let e\ao | in \ i i 1 \ 

result in amino acid substitutions. Preferably, the variants (including derivatives) encode less 
sb m ' i \ v * s „ u * b m 5 

acid suhstir dost? ess tk 25 «no acid m x s h i 2< amino acid 

il\ m less than 15 amino acid substitutions, less than 10 amino aald i < s kss 

than 5 amino acid substitutions, lass than 4 amino acid substitutions, lass than 3 amino acid 

ah i i i a v ' it i 

VHCDR'L VHCDR2, VHCDR.a VL domain, VLCDR3, VLCDR2. or VLCDR3. In specific 
^ . s - . f s s,fH-> n> ! < 

susna if vc si>it , ^ ,!irtu.< in! Mib\n -as v ^ -n 1 ion~es$endai 

amino acid residues. 

[0141| i v. ! a v d to a 

Therapeutic protein portion of a?; albumin fusion protein may be described or specified ia 
terms is , oi a J ( 1 or 

peeifk I > < I j r a pecific 

i i c< ^f„, ! k. ^ i i t n ft 

^ u ^ s a hc« h bind Ha - \ ihs h>r the 

- eha o « i v t ! 

a ft a nent ot variant of' a ; - . ) bin fa e or topes 

as the urdhaea fragment or variant of that antibody itseif. 

|0I42| > i in -saotr n U m w cua wpeoo to a 

' V jx\ , r >^m n >l a » < h u nm I ision piote t mi > dso be < escr ted os specified 
in terms <l \ s 

* s ui t k J \ i vwih at 

fi ^ ikw* s 5 - S ii* . k t n os 4 o a 

os oia t <j v t r> f ", ,rl a ^ ^ ^ 1 a n- ^\ 

k *• ' < v s k > * b I re 

present invention. In specific embodiments, antibodies that bind to a v i. protein and 

vOiiestoi d J * a + n i i arssM 

with tnu ine at a d or rabbit K*mologs of human proteins and iht corresp md \. vpitoj 
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thereof \!-' >die* do not bind ~sp s <- t ?S%„ less than 90%, tess 

h ! - * N ! n th i S si > >« os i s >*> es- 

than S c < o,ano , *ao 1 *. v - < i <. a 1 iwn, \ i >v,n m :K jxi 

a ul described here j a Therape tew dso la 

a specific embodiment, the above-described cross-reactmty is v>kh respect to any single 
specific- antigenic or ^ > polypeptide, or <. m r i < of J 3, 4, 5, or more of the 

s t ><•.>>< nmuoog< t 1 , - 1 s , < > ^ n | n preferred, 

emfofsdimeois. albumin fusion ! s i t 

antibody > bouts a Therapeutic protein, has similar or substantially idemieai erosa reactivity 
characteristics compared - < >.h u.n ;■>„::; or variant oi brat particular antibody itself. 
PI431 Further included m die present, invention axe antibodies which bind 

polypeptides encoded by < ^ i bib i hybrid ire to a > ssbv ^ encoding a 
Therapeutic protein under stringent hybridization v in o > deoubd , e- o 
Antibodies that bind to a Therapeutic protein and that may correspond to a Therapeutic 
protein portion lb! o emu be described or 

speeJlod r^mol v'n bi s p. x f ! v t idir iWu i 

i r 1 ' ess ban 5 X11 M 10'' St 5 \ 
10"* M, W 3 M, 5 X 10" 4 M, I0" 4 M. More pteferred binding affinities include those with a 
dissociation constant or K& less than 5 X I0" 5 M> M, 5 X I Of 4 M f H)%1 5 X 10"- M, K) ? 
M, 5 X !<r* M or 10 M. Even more preferred binding ailtmfe ittelude tfeose with a 
dissociation constant or Kd less than 5 X 10"* M, 10'- M, 3 X !0' i0 M, W m M, 5 X W n hi 
W tl M s 3 X i(P 3 M, mi M, 5 X S0 :i M, 10" i3 M, S X W i4 M> \(T U M t S X !0' B M, or 10' fS 

bl ! 3 !SiO pn Vfi Of ' « Mf 1 A O 1 J sr 

^ nu oi nubo hat bind fher peutfc Is, given protein oi 

. s," * 1 ^ 0k c i - d to bx hf , dnds i 

Therapeutic protein, taking into account the valency of the albumin fusion protein 
* s s * ! s !sp k cm , u 

Oic <,ab:e> o: hn v ucsyordmr aanhom 

(MM] be im-erici a , > provides ami bod ihi ;ompt ih ! ubh ■- ^ . „ m 

antibody to an epitope of a fherapeuoe protein as deaooumed b\ any snediod knows sr the ab 
fos ieaunsn . t\' i hi l i tw,b i\ j escribed bercn 

prefcrted embodiments, the antibody comp«titiv«ly inhibits binding to dm epitope by at least 
95%, it c m 90 it least 85%, at V, t yb K c bust 75% a< east Y . at least 6 " J 0J m 
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leas;. 50%. I prcte-ircd * t t albuuun fusion proteins composing at least a fragment 
Oi v nan * f 5 xxi h * \ \ oturu eon \ 1 

second antibody to an epitope of a Therapeutic protein, in other preferred embodiments, 
dbuu u <. , j ) 4 i } i 1 

Vt i| n; r ^ . ^ i <■ >< i ! -■ o a* e^ r ^ o ee 0 < , ,ei\vo i , 
1 . i|\M ^ ,m vir h> a . v ik \ , ( 

kasi 70%, at feast 60%, or at feast 50%. 

IPMS] -Vehoee- ■> i u • ie u pn* ui th t r \ correspond o a. 

Therapeutic protein portion of an aibunun fusion protein of the invention may act as agonists 
n nn gem - o - P f i ; i -.vis v. x ! %v Jc\ 

antbx eu- olnT s - p, i < v , lJv s ^T o e > ^ ns oi the 

invention either partially or fully. The invention features both receptor-specific antibodies 
i i d s v. i s ^ n t , s sh, 

* gan i Reee? tot cii a on (i.e., 

' 5 v , ( m 

For exam a , ' 

potos.neet^ s - ^ ) <k dn receptor e? «ti? subsnate b> bono • $ > i followed 

by wastes t she w f > «) h spec! 1 nts 

antibodies are provided that inhibit iigand activity or receptor activity by a? least 95%, ai least 
Hi e;o;i 8 t feast 86%, at least 75%, at lea 7 ? t lea 6< < a leas \ oi 
be activity in absence >f?.h <u f h preferred « sts \ \ fusion pro ox 

t lea a o m oi t -tslwh hut u fe , < >n 

similar or sob stars daily similar characteristics < regard to pm\sent;ng hgaod binding and/or 
preventing receptor aoiivaooo co;npared to an amfosed fragment or variant of the anbhooy 

^ ' \ v i,M, M 

f«l46] The invention also features receptor-specific antibodies winch both prevent 

he-aT innd-ue and rcicgio-aeios j i w ,m \\ ^ ^ „ h v \-pk>r J L 
^0W|h\ I > tv m „u iv>* , }<r h-wou,' 

hgand idkewiso included in the invention are oeooahrew antibodies which bind the heard 
and prevent binding of the ligand to the receptor, as well as antibodies which bind the be ant 
thereby preventing receptor activation, but do not prevent the ligand from binding the 
receptor IT no eluded koin> i uvhesVtnci o ae tin. pn <ese 
\x i, >v \» >x h<|1'^ i , - ; ! v. n ! 3 suivc n t t. 
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icdvkies of the ligsnd-mediate ece p • or jctivation So example bs tducing 
s i>! I t c pi c Fhe anttbodk^s may be specified as agon sis bts < 

m OtV f.i nnI r I I ! f K <. f ^ U V i > I d > s t > ( it v. 

!Knfv!u, «r . „ ^ *-ce ^ s 1 «• t v „ h ><• m x m 1 

is mmmxVd-, kums s i t V< K ^ x N ! s v \ s 

5,81! *97 Deng t 3 BJ< > 1 ^Wl^MOSS il«f)8) i v et L Ytr Res, 
- f >< > s s S J, ! t"r»iv loo- • ' 1 * i x 

Cancer Res. 58(1 S);3209-32I4 (1998); Yoon et &!., I Immunol 160(?):3170-3 179 (1998): 
Prat et ah, J, Cell Set. 11 !(Ptl2):23?-247 (1998): Pttard et aL J. Immunol, Methods 
205(2); 177-1 90 (1997); Uautard et al . Cytokine 9i'4):233--24t ;' ^"d Carlson et ah, J. Bmi. 
Ch«n 272(17); 11 295- U301 (1997): Tatyman et a!., Neuron i4(4):755~?6v1 (1995); NhAr 
et at, Structure 6<9);1 153-1 167 (1998); Barlanek ei aL Cytokine 8(1 );.! 4-20 (1996) (which 
are all incorporated by reference herein us their entireties). L preferred embodiments, aiburmr; 
fusion prot« np east a fh neat oi variant cd an mi «x ' binds a 

1 Lnrpen a protein, have similar or substantially identical agonist or antagonist properties as 
t» on-based fragment or variant of the antibody that binds the Therapeutic- protein, 
|«147J \ni nk ^ f xni < rpeuoc proa , ' o .onespo Ho a 

Therapeutic protein portion of art albumin ins km protein of me invention may he used, for 
i, i i ! i md >< 

vivo „ e am! be q ubc ebxxb U ex yok tlx n >dn m<. oho m 
m o n ^ bar qualitatively and quantitatively measuring levels of the Therapeutic protein 
so , ^ > s -v X « (Cold 

s.p j \ a\i f v ! n i < \- iw i x « its 

\ v > o ov s, „ n „ o aiant if an 

aotibodv that binds a rhcrapeutk pr te n, maj be used, tot example, to purify, detect, and 
target Therapeutic proteins, including both in vitro and > vivo diagnostic and therapeutic 
methods. 

(0148 f ) os j f s i. j s 

Therapeutic protein portion of an albumin fusion protein include derivatives that are 
noddled t e , *n tm. e< Y< ^ * e ^ t^x o ska . f v For 

e> v o , s > % > ■> 1 1 u t ; ' - i 

been modified, e.g., by glycosylating acetyiation, pegylation, phosphorylation, amldatiom 
derivathnnion by known protecting/blocking groups, proteolytic cleavage, linkage to a cellular 
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o ther \ i tern, d< \ > of numerous chemical modsfica jot m *Cfcuu » 
known techasJ e- ~ h - ^ 5 s nre ta^ % ansa J v.. as < on brum 
*o« ' i metabolic synthesis of toaieamycm, etc. h s the derivative may 
contain one or more noo-ciassical ammo acids. Albumin fusion proteins of the invention 

I S ! ' ^ 1 

Methods of Prodm htg ; - ' • ties, thai hind Therapeutic Proteins 

£6.149] <• 1 <d .vi t -t 1 > o m -i Ik o^a ,u, m L\ s and mo r ,a i- rrevsporad to a 

I !) rqVtUi « i ( » i ! ! i S O O t< i a '1 X t.C « el 

h\ an> sw tab hahod hnuvs ■ 

K pnahaed , vao f ■> «, i - well known to the art. 5 , s a s a \ M .mK guv,, a 

!0 s be <K st* V l > < , S , s . t U 

etc, J ) v k the production of sera containing polyclonal antibodies specific for the antigen. 

<• . is .v. Vhe OTBUfiv is 

host species, and include bat are not limited to, Inemnfs (compiete and incomplete), mineral 
gels such as aluminum hydroxide, surface active substances such as iysolechhim pinromc 
polyols, polyanious, peptides, oh emulsions, keyhole harper hemocyaruns, dmith phenol and 
potentially useful human adjuvants such m BCCI {baeille Calmeue<iueriu) and 
corynebacterim-n parvuao Such, adjuvants are also well known in the art. 
fOSSfj >dies <-<ut he prepared using a wide v; f tet i 

known m the art lnclnd.au the use of hybridoma. recombinant and phage display 
i -m>; n ea 

, . i % xnd > k 

} nil - v t i \ . s \ - - 1 -s- , ? , 1 I'la < 

edL ivi*, hn'.a.- n a ah, in; Monoclonal Antibodies and T-Coll 'ii > v, m*.> >M 
^ \ x s \ ^ s c v < <_ ; v , v-Vir 

mnoclo x ) £ v i s > bodies produced t* rougl 

hybridoma technology. The term "monoclonal antibody" refers to an antibody that is derived 
from a stogie clone, bearding any eafcaryotie, prokexyotic, or phage clone, and not the 
i tetj fd )) -- hi hi; is produce I 

\in$l\ VeO ds hi itro ^ sv v * j. i s i g ^ tu n 

technology are routine and well known ;n the art. In a nomhmihng example, mice can be 
immunized with a Therapeutic protein or fragment or variant thereof u albumin fusion 
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■, is r ceil express ! s \ Th< \ to protein <J hag>! em «. & > * s s a r 
! i { ■< immune n*sp»»3 ^ < > „ t \j\\t\ 

the ami get* are detected in the mouse serum, the mouse spleen is harvested and aplenoeytes 
emtond 1 v s i f * h mu s v «. 

to \ I < \i> ^ I i > < i't VI Or Ihb donus are 

selected and c'ored by limned dilution. Vhe h\ brUh roi -stou-^ arc; then assayed by methods 
Is os«s m the on «. s . 1 s to s % - 

vention. Ass. h gem v ? <. * <. at ! * , >. 

N u m v. j ! ( 

\M52l v „ ' !, ; < - es ! <- 3 re 

monoclonal * t 1 ! - < J < <. ^ > m > 

nl udoma v t * s < >. <, by 

fusing spkmocyi.es isolated .(rem a mouse immunized with an antigen of the invention with 
roetoma u..! s k ., i ^ s j i ^ *eJou < 

clones that secrete an antibody able to bind a polypeptide of the iu men 
(0.153) Another well toxrw-r method be pexhKing both polyclonal and i orOvmia! 

m< 8 c<,T hues *<• luun *\ < ^ ' e I u <. B for 

generating EBV -transformed B cell lines am commonly known in the art, such as, for 
es ) ! i ! ! > < • s „r 

et a!., Eds., 1994. Joins Wiley & Sons, MY, which is hereby incorporated in its entirety by 
reference (lie souse } I * heral blood, bu 

B>v\v '\:^\>,vi 5 s , to - * o oe,r eras > u e^ oeh mm ,m j mmd 

-> i s i ! J ilM )i 

to s ' m v ^ - to i r > 

e.iivt OOvS I 5 v. S i v. ! s 

eei-eomalniag samples, because T ceils from individuals seropositive for anti-EBV 
amfoomes i i * Nupp^ -a 1 kt 1 < — » *, - , m r to 

{0S54} ^ .v - - ! S - i d- FBV and 

> uhumxl r sto woeks ,\ tvpm.jl s to : I'm' ^ ,:aimm on cn e 895-8 ceil 

to - x ' ' . ! 1 to ] 

I > * \<. s. By phase-cont; py, transformed 

ipp< ! ug« nd ten iv > ggregate srs ^ y, F.BV lin 

n; f 1 i to\r ; ed periods of cell c ^iv i 

m 
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become monoclonal or polyclonal as a result of the selective outgrowth of particular B cell 
clom Utem s y, p BBV tra»sfonn« lines > elon g.. by limiting 

Jib ion cu ci o d with i snh&bk <ao i iduiion o 

obtain i\'\\ki , ^ v. v. . u lines 

include K>use aye im ceil v^ e SP2 X63~Ag8.6S3), hetesromye tee uses 
(human x mouse; e.g, SPAM-8, SBC-H20, and CB-F7), and imvm cell lines u a GM 1500, 
xkU-<«>\ Rl'Mi <2> U nK *; Huss tV pievm nnenb* n ,f,s.o p^dos * nmfh-ri o/ 
L'OTKrai < s " ^ -■ v - f tj m 

or fragments thereof comprising \ -r m ^ of human 8 cells. 
|01 SS| Mi < 1 , s v ' M v. * v. ' e - s k a ^ . :c\- \ 

1 \ov* - techn | m For exau pie. I ah aj be 
h e o ^ , < k ^ • . i>, kid cvU vs i < < > such as 

papam r.o pf-« !, io Km imgun -«V f et pepsin rto pme 

it i it\ I' contain the vanahle region, the light, ehain constant region and the CHI domain of 
^heavy-chain. 

101561 For example, antibodies that bind to a Therapeutic protein cm also be 

generated using various phage display methods known in the art. in phage display methods, 
factional anobod> bmeeue. < v * | , J on h siekxc ot phage > > I v. t , carry the 
o\"v i i i ri s ^ v , et oe 

utilized to display antigen binding domains expressed from a repertoire or combinatorial 
; t n h o m ,„ v 1 . s ^ s . m domain thai, 

sind uigen of interest can be select* hand e.g sing labeled 

names n d s; s i 1 i i ' h 

are typically HI anion tons phage including fd and MI 3 binding domains expressed from phage 
with Fab, Fv or disulfide stabilized Fv antibody domains reeombinanUy k-sed to either the 
> v. 1 s is ! i .it bo used v o 

h, , goo v uok 

j, Immunol. Methods 182:41-50 (1995); Ames et a:, J Immunol. Methods 184:177486 
(**■ s k-vU > ,t u I - < ^ ' »"> ' ^ t ai GmmlS^o. 

18 11997); Burton et aL Advances in Immunology 37:191-280 (1994): FC'F application No. 
PCI/OB9 1/01 4 PC \ pul iea t Sits W O 90 Q2S! § WO 9 1/1073 7 &t > 92 Oil I? tiO 
92/18619; WO 93/11236; WO 93/15982; WO 95/20401; and U.S. Patent Nos. 3,698,426; 
- 3,48 -4 S 82F04?- -5.57i4F)S, ,\4 
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> 'UM ' J ' ! ' s ! b>V CvKh ,> *l v ,S ltK.1} 

herein by reference In its entirety. 

{®t$7\ V described in it, above references, after phage selection, the antibody 

v > i i ' s k { ' v ». x > ^ I v a v. » 

h -,oo ^-ui 

a;w Mho^ i.!u\ .1 . I.,.'! u > >. ^ ' >. " x c V ,x a - % ; 

- < \ n 1 > < > i x ~sb v 

J O ' J* C 1 i > i X <. ! ( ! V v i i hi ) h IDx 

disclosed in PCX publication WO 92/22324; Multinut ei aft BloXeehnlques 1 2(6): 864^169 
t »*h » J ^ a et a , URI 24 26-34 (!995v and Better et s*L Science 240:1041-1043 
O^xs-i) (said K-teK-nce? »k root ucd I > o tors nee in 'ben entireties) 

[OlSSj 1 xv v a 'i *t xM u> pnx i s v 

* s n , ,s 1 : Ns x " \ \ \ - < e 

Methods in En:oymo1ogy 203:46-88 (199!); Shu et al„ PNAS 90:7995-7999 (1993); and 
^k u t < -> * i ] l AS > ^ i 

Mx ■> v chimeric 

humanized, or human antibodies, A chimeric antibody is a molecule in which different 
portions body ate < I uibodies bavin 

a variable region derived from a murine monoclonal antibody and a human immunoglobulin 

OOeMU < 1 I v. i v. K > c < 

Morrison, Science 229:1202 (1985); OI et &U BioTschuiques 4:214 (1986); Gillies et aft 
(1989) 1 Immunol Methods 123:191-202; US. Patent No*. 5,807,71.5; i&M^Wi and 
4 \ t 5 1 i 1 " oir^ !Lr n j eo 

(! H k ^ v- 5 v. ^ S .Ml I 

!. ^ t < a i Of i -ejj -,he o< 

human species and a framework regions iron; a human i i < ! > molecule. Often, 
s i i * \ ^ s v. i n \bbsotoicd v 9 the 

corresponding residue from the CDR donor antibody to alter, preferably improve, antigen 
a u v ; ^ v.w k M m o w<.f ' t c j. 

nodeling o nts lot f the COR and framework reside ! 1 ewo 
esidues irnponani for ant c \ jiicnce cos i aai 

rianiewcai; residues at particular positions (See, e.g., Queen el aft I S Patent No. 
54852)89: Rseeb.mao.n et al. Nature 132:323 (1988). w-hieh are incorporated herein by 
98 
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Ix tiretie s ik can humanize sin s < >f techniques 
5 > k at eluding, for example. CD u J - N < ~ CI ] don WO 
91/09967; U.S. Patent Nos. 5,225,539: 5,530 iul. M4 5,S8$ ? 0E9}> veneering or replacing 
(EP 592,106; EP 519396; Padlan, Molecular Immunology 2$(4/5*48M98 (1991); 
''Vc^sUaetJ IV f v! > <. ^ \ , .> , \,„ sv , , , |\\\ 
1.994}}, and el bn.il »(US Paten; No 5,565,332} 

[01 59J Completely human antibodies are partfcuiariy desirable fbr therapeutic 

S < i ? 1 X „ Kf 

m the an including phage display methods described above using antibody libraries derived 
from human Immunoglobulin sequences. See also, U.S. .Patent Nos. 4,444,887 and 
4,71 6J 11; and PCT publications WO 98/46645, WO 98/50433, WO 98/24893, WO 
98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of which is incorporated 
herexVy refemnee 1 

$1601 Human antibodies can also be produced using ?ra:<<,ea -eu.-c vbuah are 

capable of express in > * cnom tmmunogl obuiios ;! but which can express 

b^ h u acnes io cxa< <. ;\c in heav> -*x\d light chain 

m J 1 ! - x i \ me r by V^ol > < 

t cox , a K <xomc ;iten cells 4.1k m,m d> 5 * 

< ) cm cells 

addition to the human heavy and light chain genes. The mouse heavy aad light chain 
" m t v ,x «. - v ; o - n u ^ v-\c ^ cs v< x I ; a n ^ n ^ p v 

action of I I holm loci by homologous recom ^5 daa 

Ix u , << j<L<><<< a; * n s ymvum as o s 4 v % , u^sor The 

:r m , < - , < , , , < o x v> produce 

J ^ _ v. m. vdrcK 1 ^ - - s | 

e.xpress human antibodk - u< « xnxn 4 j ! <>~ 5 j > > 

selected antigen, e.g., all or a portion of a polypeptide of the invention. Monoclonal 
* hoc > i lit , m ^ 

using conventional hybridoma technology. The human immunoglobulin transgenes harbored 
by the transgenic mice .rearrange during B cell difmrenbatlox, a a subsequently undergo class 
swite ing and *:oroah<. mutation inus. asir.e xeh a me unique it is possible to product 
U i as i n 1C 1 \ v M and 1gr3 autP'odie^. O t < t s <, t) W i , 

. ^ ai i - O m;s x ' ! nt - inol. 13:65-93 
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human nonocl nal antibodies and protocols lor producing soel amibodk se a s,< P* I 
publications WO 98/24893; WO 92/01047; WO 96/34096; WO 96/33/35; European Patent 
No. 0 598 877; U.S. Patent \ * 5,413.923; 5,623.126; 5.633,435: 5,569J2S; 5,661,016; 
5,545,806; S»&1 4,3 J &; 5-885,793; 5,916,7? I; 5,939.598; 6,075,181; and 6J 14,598, which are 
mc i po 1 I s ) s x 

Inc. 1 vi< i ^ ' > is ■• \ < x i k 

Ml! 1 <. \ x f J 

161611 < i ^ ! v am h 

generated us g echo erred a sided echo this ap c ected 

noo-hywa* <> t mi miihod> used to k the select 'it 

<. t f | ! <. 9 s ! j\ rii< > OS ti I > 

12:899-903 (1988)}. 

Potynuck&tM&s Encoding Antibodies 

|0162| 1 ^ tkoud 

sen f Mi sen s thereof Fhe inve» I j 

polynucleotides that hybridize ander stringent or alternatively, under lower stringency 
hybridization conditions e.g., as defined supra, to polynucleotides that encode an antibody, 
i N ^ \ pr-' ! ! \ an antibody 

M^'. - v ' , , j ( t <, t > ^ n t 

disclosed in the "S Q ID HO:2 co 1 mof able 2 

101631 - ^ v ce ft the 

polynucleotide ed. b>- any method known t t. Fox e >< the nucleotide 

sequence of the antibody ;s known, a \ on ! i encoding the antibody may be assembled 
born v * v ( * < s, >< ah, 

*94 % c brief] o'olve e lesis oi rveri j ng 
1 o ik t t. ) ' x i v ,. -svihn^ ,cut 

v v ohgos uck and ibe t > des , 

PGR. 

10164] \h o a polynucleotide encoding an antibody may be generated non 

naUcc \ n - i - ct e <> t 1 s < u i\\<t „, „V mi e~a\ d< « a n - f , ^ 
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antjbod> h not available, but ha- sequ • c< of the otlb >d) mok sale Is known, ( nucleic as , ! 

£ 0 J i 1! 1\ V v. i " <i v f M ^ 

source (e.g. 5 an antibody c r a cDN> enet ts, < nucleic tcid, 

preferably poly ^ RbbY i olat 0 { or; , a > tit ;\ ot eel - e.xpo sine , .e antibody, such as 

i I , 5 S t \ !0 i-sk 

on oe*s nhkl ?sHe ■> tA * <*oi 5 <. . si % , u - ^ , \ an is a an 

< ! V i > O V V V V V I b V 

clone from a cDNA library that encodes the antibody . Amplified nucleic acids generated by 
PCR rsaj *X. s s < i s \ c 

art (See Example 65). 

i ui > i is determined, the ?u:;e;eohue sequence of the antibody may be manipulated r « 
eti s > u* tea t! v j gal t * * t e.g., 

1 < c k:. f see, tor ex maple, the 

<■<. sn u 1 «. ' ' N N 5 

Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, NY and Ausabel ei al, -#s., .199$, 
Current Protocols in Molecular Biology, John Wiley & Sons, NY, which are both 
mofrnoratcd K ieterenee hemm so dien em rctics . m menm; -tmd-'dies La my a diUe>em 
vs o to create am; t < s 1 

insertions. 

pMbf 1 v. 5 u r\1 j ) 

s •> j ^ , <. s v. a t j. it 

s it niin e ■, if i o 

kn i til \ mu k 

] 5 jV \ \ t , ( 0 ,0s Ot\ O f 

r,iu d the i Cms m o k mete* ^ one m-oeo oo re < ^- e . ceo human framework 

' v. „ ~n v. ~\ -v si )l •> , 

t h m~vj ». u * ■> 1 Vmhh 1 hrKMK 

acmes ■ : e.g., Chotba ^ s j. Moi. C 2/8' 457-479 (I99S) for a listing of human 

ii m i s\0 i: KC Cftsi '>* < J v its 
ia f p As,. s ' „ s fde\ an antibo 's > <? f m 

the ! ui i' '! ! as discussed owo\ one or more amino acid substitutions may he 
bin the fram eg m * J t u < 1 si t ■> \ 



' oi the antibxh to its antigen Add hcnaih such methods may he used to make 

s <. ^ Si 5 5 N • > , . \ T N <-' k £g ! v. - v < vM ! 

participating n eo no >h < I k to , shod} node bek - i 

n < 0v0\\ « ! ! - v N - u s \ . <e o<« 

^present t i ^< - s 

[0167) it! ! i s l^t 

(Morrison d., Proc. Natl Acad. $ci 81:851-855 (1$ x N « 

3! 2:604-608 0984y Takeda « aL Nature 314:452-454 (1985)) by splicing genes from a 
m m-^ v.m < a 
i fapi city ^ sed. As described .yypro 

i bin ■< c > i i n d fleet 

mi mai species such as thi tbfc derived fn je mAb and a 

human bnmunogiobulm constant region, e.g., humanized antibodies. 
(61681 kkrnau^V ;tcl.. - * ■» <k'o » y> . J i> 

ant ( he i s > v *■ 8; Bird, Scien * I i 88} \ net a! x 

Natl Vcad. Scl USA 85 8 883 88) no \\ rd fit ai Mature 334:544-54 (1989)) can 
l\ ;p , , i ! ,\ s o mkm 

K x . f s , v reei ni via an am u c> d d . n in * 

single chain i«dM*-pudc fechrnques for the assemhk - a" mnemoa: K iragan.m^ in E. coH 
may also he used (Skexra et al, Science 242:1038- 104) (1988)}. 

|0lh9] w * i >j <. u analogs s, - , % axe ! nik 

I v < ! ! v l ! T |Mtf 

v'ii aicit ^ -> v o s r v. i i > ! < . <. k tm \ s 

Onct pob v. , . - r< ve> < „ n ? „ s of a:a 

antibody , or portion thei^of (preferably containing the heavy or light chain variable domain), 
of the rnveoiien has beers obtained, the vector for the production of the antibody molecule 
may be produced by recombinant DMA technology using techniques well krsosvn m the art. 

I I ) pres. pr n » ^u<. !>. ni * d 
nc.) bag useko. U sequence ire described herein Method? otuci m well kno\M to those 

skilled in the a can be need to construct o ) vectors eoouhning amibody coding 

sequences and appropriate transcriptional and transkdoual eositrol slgrjals. These methods 
102 
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>x dx ^l, j , n'Pr t>\ s ' \ k-s <■ <J i 0 x 1 

x < * ! ! o > m s r phi. sr i v. n v s j. s a 

nucleotide sequence encoding an antibody molecule of the invention, or a heavy or light chain 
thereof or a beav> < a - s s - win, operabh me so Such 
vectors may include the nucleotide sequence encoding the constant region of the antibody 
molecule (set c m Pabhcatloi WC 86 >S< K Publication WO 89/01036 and 
\ 464) and d > I ntibody n c <. 0 such 

U ' x\ * V ^ * x , 

|81701 l h« expression vector ;s V<x to a h » t cell by conventional techniques 

and the tt m * <. ' < x v u itv^ 

11ri<\ die a ' xv. > < ^ Kv 

the inventi i 

a hetereloc t * pm ncttt s x J 

a> d\ s x x i o\ dir'h^h v 

ceil for expression of the entire immunoglobulin molecule,, as detailed below. 
(01711 A - ed ft express fee 

antibody molecules of the invention. Such host-expression systems represent vehicles by 
nhsm fv . < xx x >u scf hu aim 

represent cells which may, when vsarsoformed or irantdeoted with the appropriate nucleotide 
>Ain A^MCOos oiov a) i xx m * \ 1 c *mo s x > ot.hkk but 

,x ^ i •> 1 ! x 1 ^ h 

*N \ CXpK s " 

V cued \%i;h 

:csoamnnuiS x x x>\ x „ vi cell 

xvx( x n v x , x, * - x v in a > h x * vi>nt,\ tmo 

\> x ^ - ^ x ' i 0 j S S 

k . v , s . o - <s < i x . v- x>.o n - v n x "NT 1 s .s^xS> 

vutn swanl s > ^ 

x w,x x mo xol ^x (us ,',u p M - ^ 3 - x ) hatlxmoo. 

< expression constructs comrnn f ^ t i of 

1 x ! lion ' > ) r ! r s saiian virase the 

xi " I s s n «. 1 s such 

el \ I s - k c xi c x^ t 

103 



wo mmm 



e>>nihn.usla , oMu N a ils jreu^i for the exprcs^on f a teeomhmart s > \ 

k i\ rarnroall such as Cb bams rv c MO in 

snpuat on v\ith *\„v 5 » 1 \ i t e < v eh v - v •> > va * > 
in ! v fl V N N ^ ■! N I 

Oene45 \Ql M iv C f 1 1 1 ! \ • i u 

Sv hxa\i dopendme sxr \e rulJ i\ < v. v. \ For 

example, when a large quantity of such a protein is to be produced, for the generation of 

nh\nnuk,v a <K v v > 0 v n <- ; a 

tx ae ^ t < e 1 k o K v. -> ^ v ^ \ I M k 1 

1 ! i v v <. v ] v s, > a to t 

vector in ira? b ts so that a f s f S vet s 

(Inouye & Inouje, Nucleic Acids Res 13:3I01-3hN h , \ .5 J \k a. v - o , > bhos 
( ' ^ v !k v! ^ (.i ^ ^ { i espre^s 

foreign poKpt-pjIdiN ,s a o reabos nah gjuiahfoau; S-traiwferaM- v t<N I \ d general, such 
ion p c ' fied from iysed ceils b> prion anc 

hiadiag to folio ved b> utios 

gluuitlhone. [he nGbX are designed \o iadade thrombin or o* Xa protease 

cleavage sites en that the v. e \ target gene product „u he released from the GST moiety. 
[0173} In i em ^ntogtapl s 

!. \ N, x i ; v. , ! <. ^ \ < t a i 

>'<e»7< . * via Ilr f 1 \ ^ t. e non- 

choanal Kg s ^ , s > e htesao^, i , ^uow ol 

an AcNFV promoter (for example the polyhedrla promoter). 

j¥!74j ' hi t * < j rs K. 

<i j ^ - uea--ee-\^ x \ \ i i ^ u - - \fes v iuh\l\ veJn 
v e 1 (. r^vif <i 1 - fu> j7o1 

eo^rpie-. he late \ < <. t ^ ^ v. v e ' v 

Ov t s C t.J e he \h s > o f ^ 

emhd tcgio i 1 £1 or I I n comb 

■i tt \ s t h ! { 1 *> (. \ bests, (s ^ 

Logi & Shenk Pr< c Na Head S USA 8 359 i h>4o Sacs c irhtiath igns 
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<• H'tvi Hi'. n J r 1 v v, i- v 

signals include the ATG initiation codon and adjacent sequences. Furthermore, the initiation 
codon must he in phase with the reading frame of the desired coding .sequence to ensure 
translation of the entire mser?. These v _ uanxiabonai cool col swwd;' and .n t 'ui i 
codons 

v * x t \ i i > » oi ertham s 

ranst ion < i U ee Bitins Methods in Bo ml ] 53:51 -544 87)) 

In addition, a host cell strain may he chosen which modulates the expression 
' > > I r i ^ ' " hjoa 

I v! rt i SO! < I , ) ^ J ^ j % i 

products may he important for the function of ihe protein. Different host cells have 
hanicterishc am! sp ms for the nodsfieat 

1 ' » < ! es or host systems can hi \ 

<> >o<. ! . . > ! ! s„ its , he fnrcigj protein expressed ho His end, 

eukaryotk lost cells which possess the cellular machinery for proper processing of the 
primary- transcript, glycosylates*, and phosphorylation* of the gene product may he used. 
Such mammad steeds nciude bu s f MO, VER N s OIK b COS 

MDCK st cancer cell it es sue i > < t 

! 1 ; ^ i h'w s M rt ti I - i ,nj 147D, and -normal mammary gland cell line soch as, for 
example, CR.l "0"( > v-C I M "sBw 

19176J For long-term, high-yield production of recombinant proteins, stable 

.\>>^ .oi | wrt Un vs< do H- 5 v'lo, >: \n s J\ molecule 

* I* - 1 8at v ban ums < i foch <: viral origins of 

re.ph ation h » cells cas b nwrsl ued \ d I)K <\ < moll d h\ appropriate expression 

I > i 4 v o uno t< ,t,f ion h 
p \ ! slit o s* <■ - < i >u j x ( ^ i,K < in tul )\) o the 

foreign DNA. engineered cells may be allowed tu grow for K> clays in an enriched media, 
and then am switched to a selective media. The selectable marker in the recombinant 
plasm o c v ^ v \ i j i ! | 

" N< v v < mmes i grow fo ci v j rn can he d led in 

clMt O l , t J ! fu 'Ml O J.'J! i vlCWsvA 

ol bod> ml ct e Set \ enuin ered cci ?ws o o be p&i i uiarh i set I n nc; < ya md 
\a ut on 4 »t unptv.K m a sea aw iircet!\ ^r lndirewi> vv ah the aottlwd) mohe. e 
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he:{Vs smi;\<. >de v!>av A v U > vl li " U % - \ , 1 

Miittf r )!vs*vM u « 5 v <\ ^ > \ v. * V s A x , <<<k V USA 

* ! v. , sh. yy et ai 817(1980)) 

genes can be employed in tk~, 1 or aprt- eelis, respoetivch -> sla-tiv io 
resistance «. > * t ! >\ s 

Wight Natl. A Sci. USA 7 i< O'Hare « 

P~< , ,n! ^ - \ ! M n s v v X >M, 1 V 

mid (Mulligan & Berg, Free. Natl. Acad. Sci, USA 78:2072 (1981»; neo, which confers 
h jArKC to the -,- ! \\ t> -U8 CI Msm ^ * \ 1 Wu. 

Biotherapy 3:87-95 (1991); Toistoshev, Am Rev. Pharmacol Toxicol 32:573-596 (1995); 

\U> i a n v , >0 1 ' << 3 \ v \i N< 1 K >t_m 

62:191 : - 1901 Mas 1903, TIB TECH 1 1(5): 155 15 (1993)) mdhygi vhich co ers 

is the an of recombinant UNA technology may be rai inely apj i e . \ 

recombinant clone, and such method.? are described, for example, in Ausubel et al (eds.), 
Cunmf Protocols in Moleenlar Biology, 3©hn Wiley & Sons, NY (1993); Rnegler, Gene 
Transfer and Bxprcssk v Laboratory Man d S kto? \> i) and U Jpters 

2 4**S P > i OXM <. s < > V i > * IN!} 

A, U-K r t V;hen-c-Garap?n et aU J. Mol Biol. 150:1 (1981), which are incorporated by 

|01.78] \ o i < o 5 k s \ , k d ^ a 

s >. ! s outgone 

my \ N x 

, i ni Is s <> i * \~ \\- ; , i ,s ru.e; er ! ^ v< \ ^ \| v < < 

i v v f >. w cd Hi i 

increase the number of copies of Ac manses gene. Since the amplified region is associated 
^ ' < x^v v. , > ' < < MoL 

Ceil Biol. 3:257 (1983)). 

[61791 Vectors which use glutamme synthase (OS) or DHFR as the selectable 

A a \ f > •* ! i v , v. ,>< t 1 i a or 

*eih s ( jecthx k %-antage of gluten e synthase bss« vecto e the 
avaiiahility of cell lines (e.g., the murine myeloma ceil line, NS0) which axe gUtanm-e 
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h r v< a u I > * v ^ 5 v. \ >. ds<> i i )t 

■jhth? ^eogeuouc go* t. % 'n^raee .vlii;.^ \ ot 

< <. -n and . r»v 4 1 k • \c > *\ l n > !v . n f> 

WO86/G5807; WO8MH036; W089/ 10404; and W09 1/0665? which are incorporated in 

0 v ^ i > ^ v tret rt. * ■> 

may be used according to the present invention are c s * N available from suppliers, 

,n, iu < for exaogde Lanza Biologies, Inc. (Portsmouth, "NHr Expression arid production 
of monocle >' s <dK exp.-eoo <. <. ) i c s v>x cribs i 

m B bin > > > 1 b-b n > - « > 

Prog "! > - v. rence herein. 

MHbnj die 
ffl-M i s the hrxi vector encoding a heavy chair derived poiypepbde and Use second vector 
on <. v * I c * vi 1 c\tois a o . < d v < > <. 

! i 1 > > s i ■ o h 

a single vector may be used xvbich encodes, and is capable of expressi ng, both heavy and light 
chain polypeptides. In such sitaadons f the light chain shook! be placed betbre ihe heavy 

) S !> ^ v v v. P f s - S \ 1 O 

Proc. Natl Acad. Sci. USA 77:219? (1980}}, T k co < $a >s bt \ v I v\\ and sght 
vlan > u > o x i > > 1 s ' s v n ^ - ' 

(01811 i v v v { 5 5 < , n * Pi!) d 

<> i * ! v > a a i > t 

in i- /, o' o - < v. ? i i < el 

.e e . Hi od' usee ^ - vis e<- a < i o a \ i !M PfOtein \ 

, ) s ■• \ I \ other 

ta e" \cha- j t ^ ' N I so < i s - ^ < a 

i k < r ^ ; \ | i r . a 'bar m 

tdision proiein of the invention or hagrneTits thereof can be hised to beserologous polypeptide 
sequences described herein or otherasse kiiown iti die art, in bKaatate niiridcatKin. 



P1S2| Anns ... p'-'Vo o f^rnents v ai-e.t- vt »r ? e 

hesed t - t\Uv >.es ^uch as a peH$de tat i «t< pu tc-a<- x . ^ ed 



wo immmmi PCiiVSummriMs 

embodiments, the marker amino acid sequence is a hesa-histidine peptide, such as the tag 
uisidvJ j s ^ v'o tt,k ^* N ' ° <N ' 1 o>i Vvenue, Chalw-rv l 1 ^H* 
mong^mens urn ofwhjch are < < ' n Gent; el d., Proc 

Natl \» * "n \ \ N ox ? k\ s * ^ v for 

convenient puiificatio? « 5 > > Ik - - k » i ui 

include ^ t >c < * n ! a„ ) \s >d\ 

corresponds to an e> a r > crowi from ih« >3\ \o nu egh n tin \ a te u $ $ > - - u a! 
Ceil 37:76? (1984)) and the "flag" tag. 

{8183) 1'he present ho emioc \utbc eee-mpas?e nttbwhes v. us hcav 

i or np<m.d \ . cvs t, v; >\.a.:u o i e siv <uh cm he ,„ „ti im nostieally w, 
for v-s i v. monitor die development or progression of a tumor as part of a clinical testing 
j < ) o v ^ i , u v. ! ^ 1 . U'u, ibe 

'is \\ t < 1 s)n| b\ t. dJcst > a 

\ S U ts s I SS 

materials, biolumiaescem osat.r.a'o, radioactive materials, positron smutting metals using 
s. o i ] i The 

detectabfc sub nee may be coupled n 1 (or 

! '5 t ik ! J w > v I 'v \ - kno > Si 

m tk tr N i s , _ >. 1 \° > s % v 1 on x \ * m Mo I 741^0 for 

metal Ions which can be conjugated to antibodies for use as diagnostics according to the 
present invention. Examples of suitable enzymes include horseradish peroxidase, alkaline 

V ^ t t k p s IkU 

group complexes include > tn and a d<> t n f > examples of statable 

i « v. t mats , ■- ^ v ' I s v on s^ho^, ^ 

1 s , s i ^ mtr an <. s eopk 

ct a lu run sect id >1; exam nerials udurje 

i f i I I i « 1 si j OK \ t % - 

1311, ! ^ s i N v. w< vi 1 s \ ^ ed 

[0184} Further, an antibody of the invention may be conjugated to a therapeutic 

v- m s < * N% * ' *. * o o o<. 1 3 s hu po < agem or t 
o . s h > e i ! v<-s s v \ lm t ' B A vstoVstt or 

0\SW U, ,f w f Sl t N i | ! S r V 

IDS 
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C v •> t T i X t S 1 Ot 0 « s 5 

" v { fk vinblastine, eokhicio, doxorubicin, ^ > u'Ik » dihydroxy m r > n Joe 

t i <! 5 t 0! I J k ( Os < ^ v < I , Ov > 

i Ov . ) ' V f <. ^ > v ! v \ v. V 

Therapeutic e, but art not I «. -m <. i s («.£ k hotrexate 6~ 

Pi* l P U l ^ ^ V ' ) ^ X 

(i' U 1 VCflkuNkul < > ' ' i > v ' v x tv s v. V >'!Ks',l! 

ikCMk. cyekbiospharnkis busk km kbmmonmiamoi. streptomitocim mitomycin k. ark 
ck- < !< is III-. o> ,hn gm> ^ nmmmen 

k f v 1 '! i > ! < 1 I ' ? Cm kitm*. 

<. to f i ^ n v. ■> t k ! o <. , i 

(e.g., vincristine and vinblastine). 

miHf-l s s b \n > b <> u v I 

fv V 1 " i ! ' "> v l v ■> S 

chemical therapeutic agents. For example, the drug moiety may be a protein or polypeptide 
possessing a desired biological activity. Such proteins- may include, for example, a toxin 
such as ahrim riciu A, pseudomonas exotoxin, ox diphtheria toxin; a protein such as rumor 

! uon nerve grow b „ o^a 

s t ss «, n k v 5, < u i\j > <. ! ^ iij » k »t , x M f 

( \^ > ! s k I v j v i i *ik. 

WO 9?kkM!i Fas Ligand (Takahashi el at f fat ImmunoL o: 1567- 1574 (1994)), VEGI 
t\ l,a i! t H \> Vo^r.gx) no X Us 0 iih iWI .«.w« 

' .o example, 

s d\Ki,j ' v \ \ in t '» 

gratml yi macrophag< colon) 1 tulai i actor ("GM-CS ranulocyte co >.n\ 
stimulating ketor kCkCSP'k or other growth factors, 

[0186] * t . v bo x attached to sod t ( s ; fMi s 

>eful sr mmsumsmm-s ot r.a:kauo-- o tl i e? - kxb < vg p ci ! 

i 1 < * ss sb bib 

or polypropylene. 

[0IS7] v ! < i i i v i j i i > i 

known. S r exam pi me M a! Antibodies For Immunol 

Drugs in Cancer fherapyg in Monoclonal Antibodies And Cancer bbexapy Rcisfeld ci ab 
109 
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teds pp h*" 5 v s \lo " K i oo fnc 1^5); Hclbtror u >! hVmhodtes l\« fn 
s I ? ! f t s. 1 A i \\ ' i \t t eel 

Uv" :>v J s ' , o »\ \; f K\S v. m.m >>M * »♦ >u Am„,ih.vc Hmmp\ \ 
> ! V i es'S4 B v ok m ■> ! i v ^ 

al. (eds.y pp. 475-506 (1985); "Analysis, Results, And Future Prospective Of The 

ft i Hi , - ^ ^ 1k 

Cancer I id 1 ■> ? < p v j \ 

and Thorpe ei a.l, "The Preparation And Cytotoxic Properties Of Antibody-Toxin 
i < opt n tun Rev.62T1.9-5S >82 

10188] x r h - , *d i )XuVjij<Uu . ( ^ em an 

hbody i nj agate as dest * S No. 4,676,980, whk 

o > < ! s 

|01S9| \ v M > i> i i > < to it. 

'< \ k m be J&rd 

as a therapsttdc, 

Aniibo4$~albumin fasten 

! ' , a i t $N»jr ' Li sp v. I 

I itUvi! '» ! )b k it k i t - ■ a-,., pet J* ^1 Oi o»a r- ; iV 

A .a i ! o ast thereof 

|0191] In specific embodiment, the fragment or variant of an antibody that 

smrnunospecdcaily binds a U e; aoome protein and that eonwponds to a Therapeutic protein 
p - x -> i ! \ * A mm 

s ! <. s tnmospox fealh bsrkh * 

Ihoa.fvei- po/en; and ;b 1 ..>aowtw ; v lAnooutv prm, a p km oi in albomm 

N O j ^ s < < i < iV JO t V 

si t I >!) ns my * \oH i! % o tr*v < 

H rapetnde protein tnd thai responds to a Tl 0,5 at protei portion < m album*! 

( > fO: x ^ i <~ v ^ > !k \ * i v i h 

ths fragment ot variant of i» antibody that imimnmspeeifc.ajh toads- 1 fherapeutk proteis 
! ao u d mrapsut re. ' ? i't! eomnnsex 

>r x stive c sist >f, the VH CDR2 In ot sr uxnh ihm - d e ragmen) »r ria of 
110 



wo liimiimyjH, rawmmmut,* 

bod i3i i spec's fealh binds 1 t r„ j prou n ml corresponds to a 
Therapeutic protein portion of an albumin fudbfi protein comprises, or alternatively consists 
of, the VH CDK3. 

(0192) In p&clfu embodiments, tf fragment o; variant of a and bod} that 

iraoeanuspeeife >i 'i o ft ^ d mam n * pmnn-s 

i iscs ,\ i>K s \ ! dOKWiU 

In other embodiments, the fragment or variant of an antibody that u s ^ d \ binds a 

rberapeotic proie s ! r « ibnmin 
fksion protein compri , or iHcmativeh consists of, one, two or three Vj CDRs toother 

cn oedam ts ths iKgtm n I s t hi 

li,P|\i) ! i in albomm 

m\<,r-or, te „o > o -o * s ' ^ ri> > its 

the fragme y that < 

j s onion han; ttnnin ho profs comprises 

05 ah < ' < i t < ^ \ 1 < N P C! its, hK 1 ! o 

a antibody that \ t K binds a Therapeutic protein and that corresponds: to a, 

Therapeutic protein portion of an albumin fusion protein comprises, or alternatively consists 
Of, me VL CDRa. 

101933 in other embodiments, the fragment or variant of an. mtibody that 

imtmsnospeeifeally binds a Therapeutic protein and that corresponds to a Therapeutic protein 
portion of an albumin fusion protein comprises, or alternatively consists oh one, two, three, 
four five or six VH and/or VL CDRs. 

Plf4'| In - - ii merits, the fragment or variant of an antibody that 

hnmunospov < v ^ _ u out «dt ^ \ < ihvoput^ wtcitt 

txtiot) i( t'i Po s - i ? ) , S tit acFv 

Oi t o > 5 <. <■ I i warn ot the 

therapeutic antibody by a peptide sinker such as prily 4 Ser>KSEQ ID N0:4p 

Immumtphem.nrpmg 

|019S] 1 uttin bus a p * ; ar t i nr a u,s, ao n u^ j t e etm n 

ioni< ft :»1 s frapmant >>r t r < at n\ -ooi that hinds a rhempeetic pmnon (or 
fragment or variant thereof) may be utilized for hmnunophenotyplng of cell lines and 
biological samples Therapeutic protesos of the present invention mas he osefis *s cell- 

m 
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>p>Uk V'Kt v? > 0 s\s v. s ^ 5 - k ' ^ 1 v. Iwm,v;J t 

various ig< T < v. - t t o t d t v i lion r u i s type x 4 t 1 \ 
antibodk 4 b r otein i n f < I eni or \ an 

un -\. k n it a t ! I i ! * pr-a-ms do '.J -g mat a rpxskh i- <^ * * r unMao 
of epitopes, * I! allow hx tht xaxxxiiri 1 c« a 4 pulationx expres j u m rk 
Various techniques can be utilized using monoclonal antibodies {or albumin fusion proteins 
em-npnsms at cost a d axxx m vo.r ; -.has umVox d ot hoxb t fh m protein i to 

h ' } ! * h ^ " \ v. ■> i at < 

using anbbodymmacd magnetic beads, hmnnhxp with autibody attached to a solid matrix 

x i , i l< ( ! ( 5 v v 5 < \ f O t < > < > Ce//, 

9(5:737-49 (1999)). 
(0196| 

such t I » o '! Ii^k 

M \ 1 i K i 1 " i * ' ! - < 4 ■! O ■> ^ Of! H 

^!M!\ H x i t s ! k .Ullfk oi 

lit oioc it I ] < to m ( vi v x c i tnOi. • > ^ 

diircrenbakom as might be found in human umbilical card blood. 



Chwmterizmg Antibodies that kind a Therapeutic Protein md Albumin Fmkm Proteins 
Comprising 8 Fragment or Variant of on Antibody thai hinds a Therapeutic Protein 
|0J9?| 1) wh it o r -i "■ t i k . iiutrcfiuv, 

c< mprismg at least a fragmes 1 or variant o an amhxxb d si bl ds * kherapa tk protein (os 
i * < vt n 4 - icul \ibms 

ptoumv of fx > ! ! if ' ii! 

t v. K o t <• UUK 

xm i as p v 1 * t a m t \i p 'u mi > to 

the antibody thai binds a Therapeutic protein portion of the albumin fusion protein using 

, quONJe^rs d i x v ^ -a > \ 

|i)198| \i v , si' s * ! ^ s m > 

piotems < * < bx>'m s m e -mp-orm, < ] - 5 ^ •> - ^ !■ ui * aa a>; -« <.s that binds a 
, - ^ - i mentor \anjrtlheixx>ii iotspecsticalSv f i x- sVvi*^ ( > > - 
ep tope ma) be j «rft*rmed in solution ^ J ioughterL Bkv f hxaxfi< « 4 - t k; U 1 992}), on 
H2 
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Lam, Natu 4 $ N S4 99 j $ I j 11 « £ 55 55 

(1993)}, on bacteria (e.g.. U.S. Patent No ' on spores n „ Patent JMos. 5,571,695; 

5,403,484; and 5J23.409), on plasnrids (e.g.. Cull et al, Proe Nail *cad Sci USA 
89:1865-1869 (1992)} or on phage (e.g., Scott and Smith, Science 249:386-390 (1990); 
Devlin, Science 249:404-406 (1990); Cwirla ei al., Proe Mail. Acad. Sci USA 8?:63?S~63S2 
(1990); and Feheg j. Me Biol. 222:301-310 {1991)) (each of these references is incorporated 
is ! o s <■ f * s o r a o 

of the inve s comprising at lea i t of i ! >i«ds a 

] X ! 1 s a s v > s\i j 

and affinity for a specific protein or epitope using or .routinely modifying techniques 

fills i 1 l 

|0199] i ! s o ^ is' a 

t i , > i i t V s \ < t ^ v <. t ! iO 

with o'i i ? i vs v o » the 

nioieculepp specsbesdiy hound by the antibody that binds a Therapeutic protein (or fragment 

i v O'-mm furors 

pf< n 1 w i at N s ^ a * o i in the ul 

|#2#| Immunoassays which e«fi Be used to analyze (imrauno.specilic) binding and 

( stive assay 

vwe^o i ! i 1-1 !S-\ p Y/yrne linked 

Immunol • ^ ^ 1 s p n 

rcacnens, ^ - 

hi i n ^ i n assays, s i e v n, assays, fluorescent inonunoassay:;, and 
> s <> s s s v s sx t v an % J In >\sn iu tl o 

rt (se« t \ m A et is, 1994, ( Prot x I if 1 1 hn 

Wiky A \ x \ v , siu< -s s> s <s s \ t-i en iretvs 

Exemplary rmo are described briefly below (hnt - not intended by way of 

102011 x> vipto a i > s i >k 

in « lysis bailor such as EIPA Im (1% \ M i or Triton \ ^ « sodium deoxycholate, 
0.1% SDS, 0.15 M bob < V <vdnm. A ^ ce <a pH A 1% Trasylol) supplemented 
Mth trvtcm nhONphatos oi pf 1 s 1 s \ s i is 

vanadate), adding art ?,ntibod\ ot the n at >n cr jlbumin fusion protein oi the invention 
113 



c< m\ < sing at least a tragi's em or variant of an antibody that binds a Fherapeutie protein (or 
i i r % - n > v > o i v ^ I sa I t i o > v o i i 

> } Kick es < klmg proteii k and/or I H epharo bea > \ coated 

0 I 1 1 1 ! ! 5 \ f S 5 ! ^ ! K v \v nm t 

dbun u ! nprlsing I > 5 at of variant a Fh«tx tfibody) to 

\ h i if i i - C % s i , I £ in 

K buix'i <e.>l xCi.itept t gtl be<kb N - n < s m nods or 

liburmn tusio e invention to human* 

the parameters thai eaa be modified to increase the em hag of the antibody or albumin fusion 
■-kKlf i < v » u s < with 

sepharose beads). For farther discussion regarding enemnopreeipaahon protocols see, < 
Aosubel at si ads, 1994, Current Protocols in Molecular Biology, Vol h John Wiley & Sons, 
Inc., New York at 10.16. 1 . 

|0202-1 * stern blot axial> saia$ 

electrophoresis of the protein samples in a poiyaervhffihd.e gel (e.g., S%- 20% SDS-FAGB 
dvj «khm i the molecular weight of the anageng transferring the protein sample from the 
•v v emb < s. 'X 'I r aa * a 

membrane in blocking sol 1 s BS ot - ashiag the 

n sr brans, u ■> I 0 i . ' s v s -a- is t , to * 

l'k',\ir i .a^Ko I x ! ! nanmauH 

in fusion 

i^en so r> i > i * < \ 

\ it f 5 a v u T i 

*"\) dfetta » - k ao a ia 'a xd< i o n t ewmig the 

that can V ) i For 

f * ,} (hi r, ; 

Protocols in Molecular Biology, Vol J, John Wiley & Sons, Inc., New York at 10,8.1, 
I02O3f Fl ISAs eomp - cparu i , a en, coating the well of a %-weh microtit.es 

Ik ^ j \ - l ^ ' * < i — nt o> K 

o ibif ! a i t ot n < * t\K N ids 

a iherapec, e protem..) of the invention eojgsagated to a detectable compound such as an 
114 
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enzymatic substrate < horseradish peroxidase or sb hlae phosphatases to the webs and 
incubating for a ported , i *^\' i 1 o m m , x * d alb' .mts 

uso' proteins, and detecting the preserve of the antibody or albumin fusion proteins 
specifically "\ i 1 to tin.- antigen coating the well, in EUSAs U antibody or Kn 1 ^ .fusion 
psotein c< u. no* haxo to be eonbig.u a < H ■ ^ x s ^ d a swend antibody 
(which recognises the antibody or albumin fusion protein, respective!)-) conjugated to a 
k v f In ^x t xxx x w the well v\ith*he 

niigc dbody i s ix oiy be i c e we c this case, t 

ab .< 1 x k, to , x v vl x vb J ls 3< 

r \it\U substrate (e.g., horseradish peroxidase or alkaline phosphatase). One of m! in the 
i x\ , > hr in\-u]o ioi ^ i imjiI 

detected as web as other variations of EUSAs known in the art. For further discussion 

ill (. -t 1 s x b 

Vol. b John Wiley & Sons, Inc., New York at 11.2.L 

The binding affinity of an albumin fusion protein to a protein, antigen, or 
ill }< ! 1 !K oi* ' i e ' ! i shun Is | tit > | itu t 

interaction can t ! * ! ? fine example of a competitive. 

. - , nhe.eo anrmextu i <: 

' Osf l ! X > U v V. r * >U i HI 

t Uv > ' f x v snbeen ml r. : a > et she > > ^ t ?• • fx i > 0 anhgen 

s x > -st it >u ' >ti\ino , i 

t > 1 f V S * ! * x ? f \ >!( j j 

> > x \ v i x * up !, mn or 

s so be determined u in 

X X i i i 1 i X ! !<X b 

t ihnuu is x x x^ i 1 x 1 i) 1 m s 

m the presence of mcre-emw amounts of an unlabeled second protein x x bineb k same 

' em on 

\im$} < 1 * lalys to determine it* 

i of ant or albums? j f the ? < i 

mt 'en e.r qm-me B \ou j,'C > i *o * Pe 'i ,o-i and 

diswi-o an-.in oi imiibodies, albumin fusion proteins, or specific polypeptides ant , 5 
epitopes boat chips svitb immobilized specific polypeptides, antigens or epitopes, annbodies 
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or it) !' Tri'Jf respectOsdo on <.>t ^ofaee 

Therapeutic Uses 

pM§! fhe pres f f v- based herapies which 

involve administering < i ^ of the invention or albumin fusion ptoteins of the invention 
comprising east a fragon m s pet c srots > to an. 

animal, preferably a mammal, ami moat preferably a hurnao, patient for treating one or wore 
of trie disclosed diseases, disorders, or conditions. Therapeutic compounds of the invention 
Hi me b ' *aU<us nd 

e'erhatm\s hescoi as dcocok , o < d cai vte ) ^ : -m-oof! 

r it b it ' ! ' ' ! 5v. ^ i \ as 

h i It! v > i; O 1 f s s X f < it «. m f 

s i i ' ! ! ! I ! or *k i atv U U 1 ' s \ s iji 

albumin fusion proteins. The. antibodies of the invention or albumin fusion proteins of the 
nv<j e h- 1 s I ses | at tk 

protein eat) be used to treat, inhibit or prevent diseases, disorders or conditions associated 
vmj) a^et: < , si s s, ) 1 ^ * > rn* xn bnvted 

to, any one or more of the diseases, disorders, or conditions described herein. The treatment 
aits' f ! m'u n v i v\ ^ o vi e\ } < > - s a 

m y < t limited to 5 alleviating symptoms 

i so ) ^ t ! b > - s. * < 5 , t ), or 

dbumin fusion proteins n comprising ! at o variant of an. 

K i | f ! pte^ Cv ( ttotptnk 

s am 
imm] in a specific and preferred embodiment, the present invention is directed to 

>i b > n .. hmmstering amth i v b mm 

t tv 4 ^ pro s t hv. n v t s r ? > dw nt 

) 1 a 1 efera.biy a ho nan 

p c t ! s <. ^ ! s rot Imvtei 

to: neural disorders, immune system disorders, aarscniar disorders, reproductive disorders, 
is - u on jO" ar- „ ! , v v s, n <- <. s k.c i d < , 

v tivt iisorders a i% is s , < \s v s and conditions., and/or as described 
elsewhere here T i ip« 5 k <s s i i mention ? de ut are 1 - « 
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i n i k 3re\vK Ln<.e 5 .fdx \ <a ~>i " s vsh 

the v. v * <. » nammalt n w" v t bodies directed to an epitope of a Therapeutic 
pr v , < >! ! i , c \ j ^ x s 

i ri thereof aa < s l 1 7 x iescribed herein he mi 

the < < * < i to I event diseases condition 

ou te> ! «■ < <■ i Jadme '« i 

\>i nrnea o arr>oneot s € K i - The 

meat an i * r - 

s v. , ! k 5 ! v. s N w "< lev saOn 

< %s <. ! ' tx - - v the 

>r win ar.t 

of an i 5 s t ; pio* tna> < m » i ) p a ! 

acceptable compositions as known In the art or as described herem. 

j020ah A ^ 1 v e<> I ^ r Ibt 5 i 

fusion ?! i s no bod > tl 

binds i H > j j ein x 1 famecu-k < i ■> < * > \ ipeutb 

proteins locally or systemfcaliy in die body or by direct cytotoxicity of the antibody, e.g. as 
i .edi .ted n < >en i ' v i * <. 1 

described so note det do* < the ehrogs provided her< n ° ordiu tr s 

skill in the art will know how to uv. the antibodies of the invention or albumin fission 
proteins of the invention comprising at least a bagsnem or variant of an antibody that binds a 
Therapeutic pre r t onitoring or iherap* p < hou < t 

cx] ntation. 

1020.9] She nn % < i ; < m\o^mm , . Parvo -n pvaen^ 5 hi mvuit oe 

\ i J ? I v. a >" f u s < 

wnh s ? , v , s v t ' i " and 'I b. fot 

example. v\hu \ > v s. m - s > i i , - f3 
the antibodies. 

I021OI \ o\ h.^ at < < i M i ! > 5 > 

o ^ >o> * era i a m - a e . ^ n J- mamnn h , . ' c . "o.ui i\ 
be administered alone or in combination with other types of treatments (e.g., radiation 

hemot } ho heraj. m nufto hci ipy md ant < t <■ 
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i it tin of | od v s of ge<»M;Orig|is. st «jp»eies rga&fyi^ m th« mod lies) 
'uk o 1 v f, i* a k-, t < ihf ot the p,nu I - > <vk -to 1 hus, n * ot< U- v i eo \iu > i 

human a* t ! < > . 'v. u v analogs, or nucleic acid.-. ,uc v. i ft ! to a 

human patient for therapy or prophylaxis. 

[0211 1 it Jt m 'o u v. ( x > ' n n ! o 

neutralizing antibodies against Therapeutic proteins, fra.gme.nis or regions thereof, (or the 
albumin fusion protein cot ^ t ^ v \ 

? ; s lai ! oh !> eluding I igm ats eoi 

of the N <. ' 1 co oo ^ k\ ! \ v v w 1 1 

ahmU " <> o < i I 3 , . , ,mI 

f o 1 t v i r Ko L s ^ it X 1 0 \ iO" 2 

M, 5X10'" hi iO" 3 hi 5 X 1<T* M, Iff 4 hi More preferred n* j » affinities include those 
with a dissociation constant or Kd less than 5 X IO" 5 hi 10" M, 5X10* M, 10"*M, 5 X IO* 7 
M H \ ^ ^ o i ' s i ! ' f'trf %<iih t 

dissociation constant or m less tfean 5 X 10* M, 10* M } 5 X 1 0" K) M, 1 0" 10 M, S X 1 0 ! 1 M s 
i0- ,J .M, 5 X liT 2 M, 10^ hi 5 X IO*' 3 M> iO" 13 M, 5 X J0 4 * hi W H M, 5 X Iff" hi or .10" 

C?e«e Thempf 

(92121 In j x a 3s C( ds 

o he \ v. t > v. v f \ * o t\> 

t .... * ; ... < * i o I to teal, 

h-hsbu >fv - rt . e v v n et - ■> otpoia 

Ibnput^ <kt) <• >. v ! i ' } \ >> 

the < ' v x «> v » . «.ud hi this 

urbodnre v. , \ c v <' v < <e „o vu n\h to* a 
therapeutic effect. 

[02131 ' ^ - ! ! > % 1 v » v n v 3 r \n 

to the present im mii -■ ' xentplan methods mt described it more ieta.il » ere in thi 
application. 
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|02I41 Use 1 compounds or pMrmaeeutie&l compositions of the invention are 

f Ca U *<o r i, d-cn o >Mt , (.o.ff J si tejjt >r ;>;oph o< i - o n 
prior to r< m huusas*. K\ vNi-r 1 .; 01 %s > * ^ t> >o>i i \th die therapeutic or 
pr ofHLun ntr c i < ! v) i v. I s i » 

compound on a cell line or a patient tissue sample. The effect of the compound or 
composition on the cell line and/or tissue sample can be determined utilizing techniques 
know v ! < \ t i i ion assays and 

cell " ^ I u >. j * n 1 ' > i s s ■> <d K used to 

determine whether administration of a specific compound is indicated, include in vitro ceil 
T u i *- uh n, \ ^ to or 

otherwise administered a compound, and the effect of such compound upon the tissue sample 
is observed. 



fker ' - ■ - \dmmktmthm mt&C&mpimitimi 

|02SS| fhe invent >rovides rnetkx d eatrne * don and prophylaxis % 

adminislrabon to a subject of an effective amount of a compound: or pharmaceutical 
cos positios ( iht irs .in or h ! n ! v mp md is substantial}} 

purified (e.g., substantially free from substances that limit he effect or produce ondesired 
side ettectst !V\ck - * to eronab such 

ast<« pm ft. i di v s 1 cn < v and xckv I most 

preferably human. 

1021 i>\ ». v n or be e <o % I f h 

eoopomn nCs v o.e^ ovc; additional 

I , > i v v t v iv i « » those 

|0217] Various delivery systems are known and can be used to administer a 

mpoun g 5 c i > v i > apsuh 

reunion* v v t ! p s < I t (s 

v > \ v A i x i v •> N I \ ' l ' n 

part of a retroviral or other vector, etc. Methods of mtroduction include hut are not limited to 
i v ?na - ox, - ape - > beuianeous ' ^ \ sidatal 

and ) v <. t j s I \ 

route for >le by ml r Ix ctlcm b option through epitl or 

119 



wo mmmi^d pc* *sa«u^H.v* 

cummc mings (.e.g.. o N ^ <. >r.J uc tc.i and may fee 

< - s , .m u together wish other biologically active agents. Administration can be systemic 
or h [ , s ! «. 1$ or 

compositions of the invention into the central nervous system by any suitable route, 
iudin em colas is: tthes-a injection ! eremrienla action ma) be 

twi! t tes. b\ an nr , i imhe;m mr m mh- a: m;eh m n vses^mr, moo is nr. 

Otnmas i res^n s < K <. 

inhaler or ncbidmeu and m with an aerosolizing agent 

{02181 In s -ewibs. embodiment, a ooy, *v desirable to sdronuMor the pharmaceutical 

compounds or compositions of the invention locally to the area to need of treatment; this may 
i. < I ! u n di a ' -uieen 

>>■« . , < ,o ■ t« mm it.AO^K^'im 1 N ! m - . ,s m i to 
means of a catheter, by means of a suppository, or by means of an implant, said « being 
o i p<> , \ ' i v ^m ^ s<y ton 

I i so v i ^ h > f 

the invention, care must be taken to use materials to which the protein does not absorb. 
{02191 can be d d in a 

vesicle, in particular a liposome {see Longer, Science 249:1527-1533 (1990); Treat et at, in 
*\> - m o v Us. "he 

(eds.), hiss, New York, pp. 353- 365 (1939)* ldj^Be«S^» ibid,, pp. 317-327; see 
gene ly ib 1 

102201 ! r > v I ^ i e-m n 

a controlled release system in one embodiment, a pump may be meet (see hanger, supra: 
Sdfen, Cm Cat Ret Biomed. Eng. 14:201 (198?); Buehwald ct al., Surgery 88:507 (1980); 
Saudek et ah, N. Engl J. Med. 321:574 (1989)). In another embodiment, p&ljte&h 
teak <il s s U t<s v < s \ yg I e *. ; s o 'V ^ u< md Wise 

mdtU t'O bras, Boca Rat--. ; mnm *to\;; km-m el m b . . ' 5 > ^ Drug 
V s i i v'. ^ s b , , i s v , s $lg R,me:o 

s m Sob Rev. b s 1 8 ev> a al 

Science 228:190 (1985.;; During et ah. Ann. Neurol 25:351 (1989); Howard et at 
XNeurosurg. 71:105 (1989)}. In yet another embodiment., a controlled release system can be 
placed in ?r >\ m ",<, therapeutic target, e.g.., the feu dm * i .g 0% a traction of 



120 



wo 2<*mt 



&$yst< t nv \ g Good i Medical Applies i < f ( oiled Release 
vol .2, pp. 11S43§(I9M)). 

[02211 Other controlled release systems are discussed in the review by Langer 

(Sciem* 249:1327-1533 <i 990)}. 

[0222| !.n a specific embodiment, where the compound of the Invention is a nuckac 

UCt j v! U\ v i ! ! v *0 >K h 

ts encoded pr b> c s > set g k ts > < 1 * sp <> | j e , , < eeetr 

i adm nsk > i ■< i s • k I c o . v ik!i >nl v> u < s\ 

US Patent No. 4,9$0,286)> or by direct injection, or by use ot bombardment 
(e.g., ee gun n< I i, % ce receptors or 

c *s\\ n i < < ><. x s 1 d \v\ > Uui is 

known to ei r «uck ee e.g., Jobo oc. Nad. Acad. S - k VN > 186 1 868 

i ^ etc \ V t ! ! ffi'r b i 

wit } dil .'N A fcr expivvbon by honmi \\ - n ados 

{0223| I v ! v Such 

* ><> ! ^ s. ! < i J a 

sam k s ! c v: v f s? iu x uu.ad) 

ccepr.abli s egul if the I d< ( sent m 

listed < t x * <, s v v h i xr .< % v i | i for use m 

aninxbs, and more portico lady in honxms. The ~ "carrier" refers to a km adjuvant. 
v.n | t v nk> -<o a i hx ^ >. x <. ox t 

carriers cm he s 1 ms aero. f <- u tan 

recced d c - » ' xx - nee , v\ , o <. c s * o* - y\hexn o . en \ - > I no me oil and the 
like, v - ^ ^ v i ' o ! <x is. 

) n v ' s ! v \ ! v. x d < x, 

employed as lie aid carriers, particularly for mjeetabk solutions. Suitable pharmaceutical 
excipieots include starch, glucose, lactose, sucrose, gelatin, malt rice, flout chalk, silica gel 
sodium stearate, giyecroi ^\ u x talc, sodium chloride, dried skim milk, glycemh 
I goxne S; s ^0 v t -\ v h v. t a ^ < o ea < at i 

v > \ \! x s xi i h Cs.0 

; k« t emulsion, table lis, capsules 

( s v. c iv. I s auht"0^$ ami the hke Mk^^-io ^ d ! 

ox's n i * <, i ! e dation can 

12! 



v tk ndard carriers such <j. ihannac u ' grades of manmu c!os« taxed 
magnesium s v oe n x i or ..eikh-e, <■ * v eehvoate, on: f unH^ of 
t ■< um)wU ; j ^ i ^ i > i •> 1 ! s Hoenccs" bj 

E,W. ; .Martin. Such compositions will contain 3 thcrapeutkalh stYeuive amount of the 

>n p mnd ptefe \ i > 5 C ea 

pun t,\ s > ^ , 1 ^ o \ \ N N ^ 

* i a 

102241 s av>\-\ ! > - ! - - o * vifh 

.routine procedures as a pharmaceutical composition adapted for intravenous administration 
to human \ i < . s v ' s in 

sterile isotoni - < tffe? Where net ssarv he composite - - as ibo clods a 

U - ! ! I s 1 is t t . ! s ti 

mpt n v.r i v. < s > ) > no if unit 

dosage to t s s i ed powder or v. o concentrate in a 

hermetically sealed container such as an ampoule or sachette Indicating the quality of active 
agent. a Han 

f ! j * t the 

composition , administered by miechom, an o'e of sterile water for injection or saline 
can he provided so that the ingredients may be mixed prior to administration, 
|022S| I k u\ xi > *v f t h no 

I < v. I a s rJ vs * iUv t!<v u^l 

horn v \ s o j 5 a - a mJ with 

itsofi\ \iiJt j>, iV r , t v st a v. » tenr 

> ir > \ <. ^ s , - s >. n s 

[02261 The amount of the compound of the invention which will he effective in the 

treatment, inhibition and prevention of a disease or disorder associated with aberrant 
express > "Iherapeu 'I e oandard clinical 

) o ? >^ i ■> v ■> v ^ < ! < < f > a 

v \ \ K ' v. . - ' s o vn 1 the 

route ofMmimstratk \ ti c sriousxjess < t the disease ot disorder ( id be deeded 

he judgment t each patient t 

v. « i > v se-iCNponsc cut ves ud ncm n % ^ s I I 

V s -■ ,--k ^ 
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\ ? > t k "> v. c s i 

hD^M!' ' { \^ . - 1 O s k_Ot k'WUiSiwj^ ^ J ^ )l . \ !' i(' 

rr.g'lg M''Vf e iv.]} \u.,.',t ^ v \< s t Ki sfe 

within the nmian 1 srx e.s ; e o I u te ionse to the 

roooui P< 1 > popt de-> ^\ 'v^ oo^ o us' 

tdmhiistration is often possible Furtha* i t h ag« and h juen > ot ado ni trahon of 

mi -sol 0 ^ i v' t i < 1 i < 

iif.M ) ^ 1 i i * )^Ji o. 

! ■ . - : gi isis 8?td Imaging 

protein (or fragment or variant thereof; imciudmg aibunbn Uss-on prou-m<u»mpri^ng -a Ic-ist 
a txagaicnl $ - k e protein}, can be used for 

so it > > i s conditio 

in\ entior 

pm\ des for t express tew s compris 

assaying the expression of the. Thenapeuho protein in ceih or body fkdd of an individual using 
one or more antibodies specific to the polypeptide interest and fh) comparing the. level of 

Ut M N * v. v. i V 5 K 

O < s ! v < S s. < I L k s 

indicative of aberrant ,\-!;,x> 

f®229| The invention provides a diagnostic assay for diagnosing a disorder,. 

, «,!{ i \ - s t ! 1 ' ; j p o ' < ! > < <>i , n 

m v. x ! <. v. i v. i ! ] 1 umio b m 

<. i " m . ^ ! J K . U i S t , ' 

pnven\ b x > > or >v v. o - c^evoon 

i v \ v v v N i < <■ ! <\p'c^ son 

voirp i * k i > r t Wnh 

l j c if o tissue 

from >xn individual ma> indicate a predisposio <u tot the feveloprnent of the disease, or may 
provide a ms U s ire disease prior to the appea* ceo tea di c tpf.oms 
A more definitive diagnosis of this type may allow health professionals to empbj 
123 
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ijreven iK< jvj:c* < ts s \ 4 ~ inn c <s\wr {hereby prevcj g is develof ! ! 
v < <i s- 

[#23#] \ S f ! < S > « S > M 

fragment >»f variant of mi antibofo \ wH . - \' > . <-u . , tv aw to assay 

protein levels ea a e > ft j s a 

those of skill i \ < * nen 1. Ceil. B ! :976-<?85 0985 s falkanen et 
al I K ell Bio! K ?)) s s I \ for < ctiug 

protein gets*: *.\pro i \ Os . . , m - ^ , i . o e foed n x^ > % r 

assay i m s ' \ 1 «» 

j > art and include enayase labels, such as, glucose oxidase; radioisotopes, such as iodine 
(1251, 1211% carbon (14C), sulfur (35S), tritium {.13k indium (n2.hu .and technetium 
! ! < . luminal: or J ! . ! 

ra-:caa!.' in I Notin. 

[0231] hK tacet i<f the we* tton ^ *V detect* <n and * ^ or 

liWULU.vv o n< l > ! ! i ! S J JNn 

a maximal and mos eft fo m< s s 

ia^ ae (lor exaaube, parenteral iy, s x >x „ i or fohaperi tone ally) to < subject an 
s&sxstxv* amount of a labeled molecule which specifically binds in the polypeptide of 
ottered; b) v\ s,L l \a a n n I 
t k v ! \ a v 1 Mi 1 - " u\v^ v K 11 < \ * oii 

1 f>K V i ! ^ V N . I A. v s. i d \ vie) 

k { a background level; and d) detecting foe labeled molecule m foe subject, such that 

U S i v v < t > , V i > „ v IV Ml I 

p s * disease or disorder asset, sated with aberrant expression of the therapeutic rr ml n 
h 1 < v 1 ! v <. i uxi v. ' t a 

h\ v I sx x e.x x , 1 ',o a ~ a sua v ,< . xfo.s drt, mo a ^ \> ku v Tea 
|0232) 'it wilt be understood in a art that the siae of the subject and the imaging 

sjstetm «J >. i < s ny rox cue" y r Msec d> pen i c 

s ! - v foe o , no of 
i v i f ^ s s " The 

labeled antibody, antibody fragment, or albumin fusion protein comprising at least a 
or va 'I ^ 1 ' 1 era € c 5 l uialh 

accumulate at the location of cells which contain the specific Therapeutic protein, hi vivo 
124 



wo a ma hmi^u h.twsh mmn u 9 

m iro lescr i £ I v. S.W Burehh £ I munophannacnlonctk of 

t < < 1 t v k I e E t g < nt (Chaps: in Ti s I > The 

Radlochemica! Detection of Cancer, S,W. 8 archie! and B. A, Rhodes, eds., Masson 
Publishing Inc. (1982)), 

[0233J ' s * s „ ! 

iif intraMuo dsv. " v e?v 1 - v ^ i - s -c , "mm. *'v % tl ko 
molecule to preferentially concentrate at sites i» the subject and for unbound labeled molecule 
to be cleared to background level is 6 to 48 hours or 6 to 24 hours or 6 to 12 hours. In 

d S <. ! v C I 5 >\S )" to 1* d 

1 02 34 1 in <> , s n r o by 

repeating die method for diaauosme * disease or disease, tor exaorpie, v sun after 

i x mom v i is, o v d , < s e 

|I23S| Fuse v he noiecuk can be detec ! ' 

known in the art for in vivo scanning. These methods depend upon the type of label used. 
Nt v t > Jet v fine t p teul i 

labs! ! osK method 

h L i U i ^ v j s v ?n MD i 

en s ' >. v v K ' | 

[0236| * ecific h he mokes. t idioisotspe and is 

detected In foe patient rising a radiation responsive surgical instrument (Thurston et at, ITS, 

f U \ * O t ; ill I H t H v I v i ' ^ct l 

r > open i \ (. ' f m truuiei 1 

hi anothe ! 1 - on *; < u ictal and is 

eev e, v , •) v x< mm i t 

mokeule is i.mehfo 1 ;> p,u.trnag;;enc J and s detcenfo in patient to magnetic 

n ;r ; < VR \ >h L , u. ell ? Urn t 

not elhnm l v L v *.ot ■> * 
to detect the albumin fusion protein as deserfoed duoughout foe spscfocation. 

Kits 

[§237] ( pre d invent provid t cm be used « I hods, In 

oneemkfouv t a kit comprises an sod> eferabl tied a il i in e u \ a e 
containers. M a specific embodiment, foe kits of the present invention contain a substantially 
125 
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^ i ■< •> 1 pi-K. i-i^rsii,' <m m i c uu I , i^'(iv< I x iu ; ot Vktth an 

antibody included in the kit Preferably* the kits oi the present invention further comprise a 

C t \ K S 1 ! s. M 1 t ! fv. 

embodiment, the kits of the present invention contain a means -for detecting the binding of an 
antdxxk to a peh peptxx ot trt \eu , d >m oe- - a c ^ i, ,iM'«\ o a dvteUome 
-t h a\ i.) i.?; < vv . s ^ v v x » ^ • d ' 

a kunioescem <. ye \ > e ,4 - 1 > •» h > s i i \t antibody may be 

conjugated to a detectable substrate ■. 

[6238,1 In another specific embodiment of the present Invention, the kit is a diagnostic 

» , n •, ! n v. i v. ^ s } 0 v ! <, tiki t 

v > >t , <. < v t oo\ that 

dots* not KM f s v ^ ! 1 > ! s i ! 1 1 

polypeptide antigen coograismg an epitope which, is specifically Immunoreactive with at least 
one anu-pofypeptkie antigen antibody. Further, such a ku includes oceans for detecting the 
i of said antibody m 1 \ fluorescent 

compound such as flnores \ ot mm « el cted by flow yt imetr. - is 

specific em bodiments, \ uk dt 

v > N m ! peptide antigen < 1 x i ehed to a 

solid support. 

[0239| mors erecting m I \ 1 k 

includes a solid surgx tied said xid ei c S kit mey si 

include a non-attached reporter -da be led anodtuoco? antibody. In this embodiment, binding of 

V ^ v ^ 1 - « ^ ' ^ i v. M 

antibody, 

1.02401 in an additional <-mh ■ hnmnt the invention includes a diagnostic kit for use m 

I Ik ivent Oi ^- li-m lot 
tnovs \ ! t i <■> ( 

polynucleotide antigens, and means for detecting the binding of the polynucleotide or 
polypeptide antigen to the antibody, In one embodiment, the antibody is attached to a solid 
support in a <--xu x end Uum? >v u d * „ i <.< ma, d * k v detecting 

i <. > \ X c i i v St ! S 

addition, the detecting means may Include a labeled, competing antigen. 

m 



wo mmmi^d p<:iwS2numnM3 

|024|| in one diagnostic configuration, Jest serum is reacted with ; solid phase 

ri ! n h ' s l v i<- < )Uh; 1 o! U " \ s 

After ndin 1th srx « ! 3 N * » • * em hound serum 

ccarponvUts Li\ ^ m ! i "°" * 1 > v \kH m 

hod s pe < * ' u > i <. " ~i 

solid - ' pot fhe eagent is agai tshed to re € s I ami! kHIk 

mount > ! o ! 

u u ^ v 1 ev <* i Msn.iH e 

it sromel t ar descent or co im<. c s bstr » s v S s, MO 

|l)242| ! I ! N I -n N > \ \ ^ s. 

'O ^ S ! " '] O , 0, 1 \ v sv^. } v U ^ P 

nP i , v i ' >k f s 1 < v s ^ ^ i 1 'K i n|: s > i <, 

adso puo > < e o v o ^ n -pe; < s ^ v <> 

through a o i 
i t > > t \ \lk xkt ri ms tin 

be used in conjunction with bnynnyiated ant*t«»(s>. 

[6243| < \ n ' ! mi this 

diagnostic method. The kit am s includes a support with surface-bound recombinant 
i ) i i \ ! i n 1, a-s rgen 

antibody. 

AlbornjnJ- ONMvn.l^-^u-in.^. 

162441 K Nt ^> sv m ^ ! > ! s no jk \ds 

of hc.cn p wH ? x 3 S Oi > s de s x l € v s heroin 

I Ot { > ! J 1! •< 1 * « N 5 » i 

(or a fhu *m <> e v I i * j > ] 5 > <> 

fragment or variant thereof). An albumin fusion protein of the invention comprises at least a 
fragment 01 variant 01 a s 

albumin fusion protein is genera d by mm > ck Uueh j] j 

encoding all or a portion of ; fherapeutic protein is joined in-frame with a polynucleotide 
encoding all or a portion of albumin} os to one oh The Therapeutic pmuPm and albumin 
protein, once part of" the albumin fusion protein, may each ho referred to as a "portion", 
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"region" or "moiety" of the albumin &sioa protda. 

(©24$1 In a pxefened embodiment dm m\er,non provides an albumin fusion protem 

encoded by a polynucleotide or albumin fusion construct described in Table I or Table 2, 
Polynucleotides encoding these albumin fission proteins are also encompassed hy the 
invention. 

[02461 j k . ,abaam< j v prmcim of < - » ^ s include, but am > > n d 

to, albumin fusion proteins encoded by a nucleic v molecule comprising, or alternatively 
consisting of, a polynucleotide encoding at least one molecule of albumin (or a fragment or 
j v o i s s ' ' t ! s v Ju - ba * n< ! v > v. e 

of a Hvmpo , < „ > > ! < s a ^ v c i pi a > 

<>- dtcrum < < >. ' ' ^ . * d x ^ u ot 

a i mm t < v v f i N ! 

one molecule of a Therapeutic protein (or fragment or variant thereof) generated as described 
in Table i Table 2 or in the Examples; or a nucleic acid molecule comprising, or 
alternatively consisting of, a polynucleotide encoding at least one molecule of albumin (or & 
lYagn ^ < v v n e>- 

000 molecule of a Therapeutic promm (or fragment or variant thereof), further comprising, ibr 
example, one o t t v. - - ncuo ! > tin vector 

(including but not limited to, a shuttle vector, an expression vector, m integration vector, 
o > a region for mm on » ec>\mm; ma 

region, such as for example, a Km or inducible promoter, a constitutive promoter), G) 

! si.,, »; a a\' N ' C 

[0247] In i ude in n i I ion ft >K i 

s s > 'bo'viiA ) e v is ! e-erf-ico ) i on e h 

o 1 ' mo i t < , 'inn j 

K\m \U t t-Oi « <■ ! to v i < h < s ' 4uO 

therapeutically active 'mm n of a Therapeutic mcsn and a sennrs albumin protein. In other 

^ > ! -\ \ <■ ! • s t \ o > i ^ > - ^ „ , <- jj most \eh 

consisting op a biologically active and/or therapeutically active variant of a Therapeutic 
torLu< o x <■ m i u t \t I i si i f <\ < * v . !i i p t, 
component of the aid is i t n < i 

[0248) j v K \ t so una o pmm j i i \mn protei 

comprising ox alternatively consisting of, a Therapeutic protein, and a biologically active 

m 
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and - . - a t x .'i e )- .ns u> $->. f u\e ' -;ruj' e.mun T " fariK-" civc v cr'^ the 

i 5 OO.j . - } ^ < n i ! H v S ^ 

> k , i i \ > O T - " J ^ I 0 ^ - 1 <. 

albumin. In preferred embodiments, the c~a. protein [" iv of the albumin fusion 

tein is ii no port c pr< 

$249] in * i >' . i v v i un inf.'i>Ht proK 

comprising, or alternatively consisting of, a biologically active and/or thejapeuticatly active 
fragment or variant of a. Therapeutic protein and a biologically active and/or s u d 
< t f ^ or redans oi serum i'hjt^n In preferred m aeioa-.. tto ) > o 

p < < s 1 I ! i •> t\ ! < v 3 U v 

partem oi a I'beragC! oe eucem and the mature pmfb'U oi vreni .demons 

ff)2Sd] \s ' ' v e albumin fusion porosis e< !• r< v ! 1 t, 

j m uk' ! ^ . |tv M'llut f s <> } oe 

tl \ t Ik ' v , it j ! x 

portion may also be used. 

f§2Sl] h be protei 

US i a <t I" 1 t v i tS v 

fhempcuoc , , , ! s \ erd C» -.urn au sir s m ihempem <. gfctvsas In m 

alternative preferred embodiment the Therapeutic proteins fused at the N- and C- termim are 

v *>v v t t " ! b ! } ! v- 

fused at re N- and C- ji <. differed I mraoo. v \ ■> Vmb. m c. Ik i o treat 
or pre\ent .he vane <>*• a u n , v > 

mdieatiorA eolum * i >ie 1 } In u e I 5 Kent Fl peutic p 

u t J t ' x < ! v i o ! iiovl'orttl 

ameliorate, or prevent diseases or disorders {eg. as feted m the 'Trekrred indication Y" 
•sn \ He T) wi c t lyocc > is .simultaneous 

eui > , or s oi ^ > v u > s < t\ 

aether. 

10252] Mb ' v o * a a v <h ) 

v x .i re mo ^ mmpeat k r. \ $ < r ? i 1 

H- or ( fao alb ^5 ft mi i 

C- terminus of a? bun N protein X at 

i t&Xrmy be- in « erofc tlons, i >g>butn bed to ad 
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rionruiic „ \ v. e t n v. * i. < ! I erapc pi o X is 

t k 1 k \ * mo*! ^ rv m *. \ so 

one 1 tone molecule fa Therapeuti pn.Ht is Used 

Is mo ser n « d > preU T X) 

p12SS| 1 k' on ' u j ' I t o v I tame 

m * Iv . ( v ! v sod x s of 

an albomm fusion p<ot of the ^ a ! oa and/or to die N~ and/or \ terminus ;>r .dbumro or 
variant thereof. 

P2S4| \lbi r t l s «. i ^compass proteins 

l O ! OH ! > ! <. vt \ v N » j >'k 'I \ ffi 

variant thereof fused to ibe N- o? C term i us alto min fasi< n p otem of the invention, 
tm&tet to itc \ od - - * kTMi:,:- ^ , nun - o \w 5 < 5 ^a \ , . m a, d , <.\ 

! U , v. e i * s P i 

No. < ! . ' ' " ^ > ! i ! ^ s r .prising 

s S s 1 ! i s ein X \ s d eptide linkc e t < 

a>mg csmc i 

fusing a small peptide to the large HSA molecule. The peptide itself can be a linker by fusing 
t it n v < , rp r n 

linkers are described in Table 2 or are apparent when examining SEQ ID NO;Y. 

1 r > <J v i v n 5 ^ 1 by 

h\u 5 1 dnur-oaa > \ \ a i ks '- d \ ( « »0 * o um% of 

<dhmnn < 5 * ^ n 1 > 

i ; e a sa\ x o \ .a a* .k\1mvm ! the -worsen m fusion 

proteins .may be in mor;omene or nuutbuerie forms v daaers ; < o . mtnuners and higher 

, J - i , 1 1 < i v. i ! v 1 < < U 1 

albonbn fovea ten* ■ - o o, ^ a m . v - > e * eo ; a. ha. rOtimc-^ 

\ v * s 1 , Up tliv P 

ot dl ' fusion protein is t .muilimeric form (i.e., aimers, aimers, setraoters and higher 
multims. «. » ; protein portion is n roooomsric fonn 

f02S6| In iuU ion to $11 urn s 1 «nm pou.-u is 6 ^vU \ } 

aoaaaai and/or doao-anai of die fberapeutk protests portion, aibosnin fusion nroteios of the 
a v s < >v > duced b-s m$e«iftg the Vhemp a a os nerrub o s t< 

erapei-tic protein > > 1 b s 
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protein or a frogmen; or variant thereof) into an uucrnal region of HA. For' instance, within 

0, v ! i v < C 1 i I S C t >d 

and Kvjaitv; N <t ^ vCs which urv s v. h Joa:rh;Je neodv Ida hup as 
determined from the crystal structure of HA (PD8 identifiers FAOth IBIS, 1BKE„ 1BMG. 
1E7E to 1B71 and IUOR) for the most pad extend away from the body of me molecule. 
These loops are useful for the insertion, or nd fusion, of therapeutically active peptides, 
■> * ! those requiring a secondary suaicane to he functional, or Therapeutic proteins, to 
esserasdiy generate an albumin molecule oath specific hiologieal activity, 
(0257) . is > . JPf u'v> tun o.oo-.H x 

inserted to . ,v a s •> \ i . win mcluoe \ . ^ < IT 

Asp89, Ah92-GJulQ0, GJnl70~A3aI?6, His 247 - Glu252 i Glu 266 - Glu2?7, Gin 280- 
W$2U S AIaa02-Glu36S, Lys439-Pro447, Vat462-Lys47S, Thr4?8«Pro486, and Lys360- 

uo66 la a, - { i\ v. ! 

Val54-Asn61 } Cord 70-Alal76, and/or I.ysS6G-ThrS66 loops of mature hnm&a alfc&i&b PEQ 
IDNOd). 

[025ff Peplid > v ) ! i \ Ln v i * „ v n mat 

peptide libs on .nCow n> v 1 , Oo o o Fa- acme pt is of a 

molecule with the desired function. Additionally, rassdom peptide libraries may be generated 
% , \ v ' » v ' oo ><■ of the 

HA molecule and in which all possible combinations of amino acids are represented. 
|02S9| , ' > <> HA bj one 

setheds 

|026ft| rando;nis.ed nauanoa ol amino acids within era or more peptide loops of HA 

os HA d> v > a nun <. 1 

in ihe, manner; 

[026I| > o\ m o'MA. tr BA domain 

i j (i e., internal fusion) of a si peptide(s) of length \ (where X is an anuria 
acid and n is the number of residues; 

|0262| bk C- f.-r N- and C- terminal jjeptu f s aclditio to (a) and « 

(b), 

|0263| The HA or HA domain fragmeni i ernadem function by grafting 

the pe| ids act ed from diffe re at screens f different loops against different targets nto i e 
son ». HA or HA d,m>„ fragmeni, 
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[§264f In preferred embodiments, peptides inserted into a loop of human serum 

hi 1 i v ^ - v X, < v , <U> 1 V X ! 

Table I M »iy\ the indention encom ss \ % % 1 

o nr me xp*i <■ t J ^ s > ! i \ n! , 

least U, at least 12, at least 13, at least 14, at least IS, at leas* 20, at least 25, at least 30, at 
least 35, or at least 40 ammo acids in length inserted into a loop of human serum albumin. 

e nwruos v I t * ^ o \ i > \ 

i * 7 n ie *si 8 « & ts 9, at least 10, at k t s 

13, at least 14, at least 15, at least 20, at least 25, at least 3D, at least 55, or at least 40 amino 
ck ids J used to -he N-nr ;mm of i nsuu ■ :-vt an aO'ns un 5 he imvtuf-t. 0,- emempssses 
tihnntv n o - o o < \ >. vis , - v £ >\ iV|' ^ m n v m 7 at 

least 8, at least 9 st at >^ 1, at ka oast 13, at lea t, at lea 5, at least 

20, at least ^ , ■ l.^o ! ,e 1 .ot m j kc - ^ n- -. ■ a^J -u ce * ■ < t no of 
i > ' >le 1 arJ 2 te.g,. 

, v.jiO ) > m '\ ^ < s , i s 

|I20| Generally, the albumin fusion proteins of the invention may have one 

HA-denvcd region and one Therapeutic protein-derived region. Multiple regions of each 
protein, ..however, may be used to make an albumin fission protein of the invention. Similarly, 

S'i V v. ! 1 f 1 \ S S \ 

invention, for instance, a Therapeutic protein may be fused to both the N« and C -terminal 
<. t t t ~ \ I i x ; annmom On L ; e;ao>mo-. po-tem * o s * U the same <r 
i ik-f > (hvtuv^ s *a' s s > v i ^ i! vi !> ^u * - q -. U ) n 

v u N V , \ > N 

10266] i x s i ! I nay be prepared to 

( , t v t ■> ^ '* 1 < n mm ' i 

hi (or even muHi) functional dose of RA4hslon« a.g. UA4PHa-2b fusion mixed with HA- 
-0 s - scf v fusion or other HA-fusions in various ratio's depending on function, halif 
hfe etc. 

[0267] n s Si) ) < te 1 

the Ther ipe c prok 1 < >tem ot pej tide 

he opposite ten 

IO:2uSl % , i Ov'u f i i n.v.o v| k 

could be obtained b\ scieenina libraries constructed as fusions to the hi-, C- or N- ami €■ 
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termini of HA, or domain fe^snt M HA r Mtypkally 6, B, 12. 20 or 25 or X« (where X is an 
. i < v. < <. s ^ Co* v 1 \\>ti\ hiv 

d pOSSsdfo > < l K i V " > 1 V I ^ > ! s 

approach is that the peptides may be selected in sim on the HA molecule and the properties of 
She peptide would therefore he as - I ret d ie< s «t e^ » $ pot nuaih - nxfofod is n ight be 
T case lor a peptide derived by any other method dice being attached in \ 
|02h91 foditnandty, the <. - 1 < ti jay i'ik kJ« ^ ks 

peptide between the fused portions to p n dt reater ; \ ieal separation ierween the 
moieties and thus maximize the accessibility of the Therapeutic protein portion, for Instance, 
for fondant to its cognate receptor. Tire baker peptide may consist of amino acids such that it 
is flexible or mote rigid, 

P278] H i fon a\'\vO( j. ! } v f d h 

atvw e. a i noted rioters Pain I a thee s v n n v ^oo mOtmdly 

by the host, for example the St cerevisiae protease kex2 or equivalent proteases. 
\§27lj f t mucins of the inventica 

may he^ w « tormuki R1-L-R2; R2-L-R1; or Ri~L-R2~l -Rl, wherein Rl is at least 

one IT,e^ si 
Therapeutic protean L is a linker and R2 is a serum albumin sequence. 
f»272] In t Tibodimcnts, Alfeuraui proteins of the invention 

ssi a 1 p - v. p \< < v I m 1 a 

N N so s s e O x ne \ erh I 

1 ot o some other 

storage formulation, is stable without undue loss of therapeutic activity. Many of the 

te V esc >ed below th« ypk ti 
she If 'Tift- of these Thempeubc proteins is markedly prolonged upon incorporation into the 
s 1, . , . . . . j 

|0273| Albumin fusion proteins of the invention with "prolonged" or "extended 51 

<. bib e\ v v a eta < d 1 at >ee? subjected to 

v 1 s ! U C is - i i I l S is 

s j «. v dm Win ps h i t ? i < ; > 

tJ.UtO r ! v > S <. ! - . K < ! v. fo t! it 

proteim the proloa j vely be coi spared to the tmfused 

o a . en- < v ~ t ^ iJ(! \ ^ &i Jf^a'a pernee o~ me rrpk e *w e t e As a .,rnpk\ an 
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ilbumin ft roteinofihe irrs us v ! \ ut < e therapeuti 

activity, or greater than about 105%, IU 120%. 5 30%, 150% or 200% of the therapeutic 
<.i l, i < ' 3 >. * i > S t i v 

i o ^ <. * v i t i / 

[1)274 1 i t s x ^ i I !\at>v*\. v 

-weee, remial ;\ J to t > > o? s ■. ? ^ -s i 

K n v f > ^ \ i -.e * 

therapeutic acmhy may reutr -re-tor - > t » ;h.ra}\us-. -«o:n m . ^ t o 
70%, 80%, or 90% or more of the therapeutic activity of the equivalent uethseo Therapeutic 

ro tn < he; V v v <. 



Expression &/Fmim Proteim 

[0291] I i > ^ | i K \ ^ . oo.s 2 ^on'twn 

molec/ex v n t s i i unt Of ) hun n or 

s » tl cell One. Prdetabhc the polypeptide n secreted from the ;x -. cells. 
|0292] \ < * «£ fee weooen cmps^^ * wone-nscs 

ncodtn si s jsienc-c effective to e< - lit a 

yeast <k$ 

fused mokx root see > . i po) sequence 

heu^ej 5 s « vptsde. 

|0293] < >' <v iiH! v ? M v! J ! .u o 

v ! ' , v v ) H 1 . 

|0294] Conjugates of the kind prepared by Poznaosky et at, (FEBS Lett, £MM 

\\ - o peh peptide are j< 

not contemplated. 

[020S] I s <. b!y a y« rn 

toes ! s t t i v. i s s ! 30si 

n ^\e on t% e e^. >. i < hove eeS?s ptefeuhh t 

i sh <- v v * ^ v it l-~r v ! o? lenoeion.tK t.mtv 

1 "5 > t <, 3 OS d ! ^Ji v. t . i ! 

with the ceils, or without the cells if they have beea hi tercel or eenlrifuged away. Many 

e? e known i <. h el < s \ c eria for example 

Bacillus subtil:*), yeasts (lor example SacJ-iaromyces carevtiae,. Klv}veromyces lacds and 
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Pkhia pastern, u n, <. s fungi {for example Aspergillus), p «. ceils, " ti sells and 
insect cells, 

(02%| Vv < i u ^t * k- v <. si' the- p.\.,k^»-n ! dbuuaa \ r prHeins 

are DM, DXY1 and B'XPH), D88 fc«;M?J?» «w»7, pmh ubc*} is a derivative of 

paau i souu o 1 I * s e\ 

(1990)). The strain contains a leu2 mutation which allows for auxetfopic selection of 2 
nuero" 0' > f <v t *tv J H ^ \ ^ ^ s \ w v oi 

PRB1 in glucose excess. The PRBs promoter is normally controlled by two checkpoints that 
t ve K glucose levels and growth stage, i he ? h is activated in wild type yeast upon 
glucose dep\ xvd \ , o suj'^mtv t swe Sirahi DN*H exhibits the m><u by 
giucose but maintains the induction upon entry into stationary phase. 5" he PR A I gene 
ek u < k i ! s * s \ ! ^ > \ v. ! > x t 

UBC4 gene o u the- uhiquitmauon pathway . is Involved in targeting short lived and 
abnormal pt u<k * sola his ubc4 nation was 

t 1 5U !v v. ! ! i \Cl?-i*CC 

<r, a . ■> s s - -n .i ocmkJ. pr> to i . pa ~\ob bi n- no ^c < > e - g , interratioriai 
hiHieutiw; f .a \\ v ; t ! , , , s 

\nm DXY1, a derivative of B88, has tlie following genotype: [fey^ leu2-!22 f 

1 > s v. s ! m also 

has a knocfc us j : uottsoe e t «. 

residues <R&, SJC, Ot, KK) but can also promote cleavage at single basse residues is 
x, i | i vHk o full kn h USA 

-> o^.ua < < < s <. 1 ^ N ' \j N N x 1 t P n o t° 

(1998), hereby ineenywratsd in their entireties by reference herein). 

\{U9%j !«\" ; i vs , i 2 n c4, uraS 

o< > * f> 1 1 » > 5 a i ' h d 

DXYL this strain also has a knockout: of the FMT1 gene and the HSPI50 gene. Th& PMT1 

s 1 ! j ^ ^ s Hps-OS S 

1 ! S 5v . ^ 1 <. 1 V U U 

iutahon sc d O-iink )syla 1 n- «. 

fusions (see, e.g., internationai Puhiicatlon No. WOOO/44772, hereby incorporated in its 

entirety by reference herein). Studies revealed that the MspiSO protein is inefficiently 
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separated from r'H \ by U n sxchm g« cho mat) g apl s fhe f - 1 tat on k the ll v K SO ene 
removes a potential contaminant that has proven difficult to remote , - , >> J < s ificahoo 
s v v. 0,0 s 1 i \ \, •> K \ s ,a v \ cnnret> bv 

reference herein, 

|0299j The desired protein is; produced in conventional vva.ys, tor example from a 

cods ig seqoe v k is t < s ^ t v. s ^ , ts so 

transformed with a coda s psence for i i c 1 \ h 

example ctectroporat-oo. svkehods U-t o.aim-roveo'n m \c:ot s < o q are 

divio i m socket *V e-onof ! ' , ' ~< - sH 

v j t i e ^ < fi^ni>ii hp'^? v;,* { o tb 

present m\ > k < 1 ■, o celh reM 

from i\ nt < t ! i >i v ' s v w > • n i » i v ise ccmuJ 

polypeptid ells e* x est* 1 j ; < d the N \ v . t < i - d fox the 
p-w>u\ o* - x x ' ^ v i ! ' Hi d\ 

98, 503 or Berent e? «/ (1985) Biotech. 3, 208. Alternatively, the presence of the protein in 
h - s t ' \ v 

P3ilf Useful yeas;! plasmid vectors; include pRS403-4O6 and pRS4 13-41*$ and are 

o s ! s \ * - v o v. 

the yeas! t elet tahk in ufcers 1 US \ ?RP1, LEU2 and URA h Plasmid* pRS IB-416 aK ^ > ast 

O ' 

19302 j v > m i s 

( an pC4 USA > iuuuv \ iCvt I in 

iMi t i i i< n ^ -"-at > < t v Id ^ s s: van ho uv t t«3^ 

vector into which poiyniseleotidfis encoding Therapeutic proteins may ho cloned ro fono HA- 
fusions, h contains a PRISl S cerevLiae promoter (PRBip), a Fusion leader sequence (Ftp, 
!*s\ \ n dm ^ -I'm m <! o ; t , v s u„ r ^< v \ -v,pvfne or 

the ihsiors leader seqiiexice consists of the hrst 19 amino acids of the - a 1 peptide of human 
no? 1 spc} P> \0 o tlo le-4 0<, ! i it tot alpha ! 

promoter (SL0KR, see EP-A-3B? 319 which is hereby tneorpot atari by reference in its 
emirety}. 

103031 The plasr ds pPPC0005 p$c< pScNHSA ad pC4:HSA were 

deposited on April 11, 2001 at the .-rinericaat Type Culture Collection, 10801 University 

m 



wo liimiimyjH, vwtvmmmium 

Bo evard, Ma sas, Virginia - ! n ven acces o umbers ATCC FT A s < 
FT'A-3276, PTA-3279, and PTA-3277, respectively. Another vector useful for expressing an 

> +„ > ! 1 ! ^ x iN 1 v < ' v * 

is the ML H sriM v\ > i iji ^ s 5 \ v 5 

Funk. Nucleic Acids Research, 1994, Vol 22, No. 25, op. 5767-5768. The Met25 promoter 

as MettS, UstM md\ R3G3VI \ preferred xto ^ - » . > t ! o }m« v > >u *hoi 
as: i k, H s 1 * < " 1 s K 

* ( s vHmeti 

GCCGCk GCCGGaTgCA «3G< I ICG VUCCOTTAGi FCTCATTATTrTTTGC fTl 
C VI 1 G \0 G CACATGATCGGAAAATGGGAAATGGCACG 1 G \ \\AK- T CG \.G\n 
GGGGAACTGTGGTGGTrGGCAAATGACTAAlTAAGTrAGTCAAGGCGCCArCCTC 
AI'GAAAACIGTGTAACATAATAACCGAAGTGl-CGAAAAGGTGGCACCTrGFCCA 
ATTGAACACGCTCGATGAAAAAAATAAGATATATATAAGGTTAAGmAAG€TO 
TGITAGAAAGGAAGTTlTrGClr^ 

CTTCGr<}TAATACAGGGTCGTGAOATAeAtAaATACAAITCIATTACCCCCATCC 
ATACAATG (SEQ ID NO:5) 

[(BUS] A ^ \ 1 > i? 1 KGo veto's 

! - ^ - ■) co'hssrve termini. For iostsroiO complementary homooo honor tracts can 
x; ad ♦ b v t erred to nh ctor DNA The vector and DNA 

segrr<r * ~ v s 
li^V'.'i' '\ ^ . ! V N s on 

[0306] i - > - > v . 1 1 m\s > A j \uE\t\e 

>N \ eci Die D'N i 5 by 

v - s < C - ^ <> 1 \ 1 

X \ \ ' s< „ ^ ! v. s - i f I ' 1 ,L X J i Id > i 

Witt i e» ^ o i t c 'us <s d s v>u m pohro^ my 

activities. 

(03071 I f \ NlN ^ ^ ' 2 ^ « !M<G DNA 

wrx" ,1 v ! \ r \ ^ s i v x \ \ 

molecules m ths presence of an en;pone that h able to catalyze the ligation of blunt -ended 
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^ \ t , v v, I < s oactennphage T4 W\luse Um% the pre* xuoftUe i l 

T)\ \ so "iv < n at then cri>- Ffw&e ON \ x<^i« * . 

! Jnd\ e\l With t 51 0 ! 'i ' ' i < s , vAj s on w« i 

Ls Icon eka^ J v. ( <.n i so 5 v % < s x \ 

segment 

[0308} N 5 > <. >. ^ ! v ! ^ a 

eosnroerckhh ,u L0» . oa ,n,rJ c -a* s< . i^diwuo < ..:::<••;.•; % < J ^ a > 
Inc, New Haven, CT> USA. 

10369] A vk way to modify . DNA sir accordance ^al- the v -i *>n. J, for 

c\ ea> e BA a< '.a are To 1 prepaml a to use the polymerase chain reaction as disclosed 
h> S.iski cm 239 48 7 -4M In t meih-d -he DNA a> en >'iuUi) > 

s I 0 <: j \ \\ sc!vc:n bacons 

incorporated into the amplified DNA. The specific primers may contain restriction 

methods baa-va in the art. 

{0310} Exemplary genera of yeast contemplated to be useful in the practice of the 

fft.se/ir > v. ^ 'ounls 

Smchanmyce.s Kluyveromyces Candida ToruhpsLs I n i a d cha mj 
i > t » v . 'Nv < , Dehiwmyces, 4 v a i> Rhodoi-pondhmt, < » ^><>> ,«* 
Motrycasoss, SporMiohoim, EtvfamycopUs, and die like. Preferred genera are those selected 
from the g;o s 

ii t ? ' < N k o< ^ area', aer<aava?o N imiicus and S. rouxd. 

{031 1] \ ^ i *■ \ i . \ s< i >\ r*aj >i<mj* A 

suitable o * ^ > ) pp. are P, 

angusta (formerly H. polymorphs g P. ancaoaN (formerly H. anomala) and P. pastons. 
Methods for die transformation of S. cerevanre are taagat generally sn BP 251 744, EP 258 

> ^ ' V .P *■ < a , - , u url* , \ . 

{0312 J P-ej v v i s n v j i e u V » jv $. 

s a s s v. ! s < ^ i v of 

Kinyverormaes include K. fvagihs and K. lactis. humored exemplary species of Hansenuia 
snelork 11 polymorphs (sow Pichia angusta) H snomala >\s I ~' N . l u 

<. x ^ ! \l h i! O j . < " 1 >- I i - 

exemplary specks of Aspergillus include \ nieer and \ niduhms Ptefeed exemplary 
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species of Yartowis saclude Y. lipolytica. Many preferred yeast specks are available from 
the A TOO. For example, the following prefixes yeast species are available from the A 100 
and j s Ibomi $ s s 

u v i „ } > i J % si 1 ill' ^ ^ n \ >N I > 

S < e Ban s | hi BY4743 hsp.150 n iTC< 

\> ^ s < \ v O 4~ > ) pmi; 

>hi !!iX>! \ > ! s I ~ v t 1 ^ v O ,v 1 * . sO.ii !f 

\ M > * v v «. a \ s N '< - - - * v ^ ^ - . ^ v v mi 
Andrew? et GUftlan<3 ex van der Wait, teleomorph (ATOC Vc cession No 629S7); 

* x v c^:0n \o 

< 4^ P . i , >f „ v > i> v ' * v ^vv v S H ,\j 5 h 

|\>1 Mvpfi c\ N a In ( ! N ! \v. v s <•> \ * \-|xh K^n <. 

van BaPX"-. rox^p X < ! Aw\'-m-<>! No ''iY, >}, ^:>,r,'s i.h m er \ in Sr iVoi. 
aaamorph (ATOC Accession No. 16404); Aspergillus aidoksos (Eidam) Winter, anaraorph 

^Hs , s vs x o 4^ and Yamwia hpoo ; \ * s 5 < A. ' 
von Vrx, kteomofph < YH * Vcc* sion.No 201847$. 

(6313] i v ' ^ - x a N ' t ^ - x* PisH 

gene, GAL! or GALIO genes, CYCi> PH05, MFL ADHi> ABH2, the genes for 

X Kd o« r <. > n 

phospbofrucfokinase, triose o \^ , koraenxxx ^ > t h v glucokioase, 
jn ' , ^ , , j 1 ! ta 

fo (\i \ V i > f p pro ig hybrid part of 5' 

v s . ^ ' s . npstrea-r 

i \ ;t * a x • . s 5. \ t 

[6314] ^ ,".»?> .0 K-t. 

tb ! i xxreoresssble s } er <> > x > describe - N S Ireh (I990.K, ! 

^ - S i i < ; worthed h\ 

Ho, osan <X. W a-K u l^'M P i 8 ^ ^ 

{#315] N t s v ( - o.; <' m s s s 

fot v < f ! ; i is Phillips patents i v * 

in <> i i yoi ^ v. <. v. v md Pichui expr*. s ^ < i 

i v o en B\ v \ K s t 1 tj \ > 1 s < a £ 

promoters include AOXJ and AOX2. Glceson es a! (1986) J. Gen. Microbiol. 132. 
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Rhone-Pculent Rorer teach how to e;<f j foreign 0\n\ ' \ < spp 

x. ! -1 , „„ - , 

|iB1.6] Then x $ < < ^ p M . * d ^ >«S sequ^ee o a 

eukaryotk gene which c urs proper signals $ > i ernds ob and 

< > x x I ( 1 ^ ' < > x 5 xxx i v > X ^ S X X 

raturally link ■> < x 5 x y correspond >o{« 

\ mats J K\ i ■> v i s s<i s \ ! 

ADUIgene is preferred. 

!<Bi?j X 1 1 X^ 1^ J' 1 

kn\ m< * ' x i x v xl in 

y<> x u (. oHowmg: 

a ) ! x ! i i ) > 

mmbtf AAB5 1 1 54) MKVSVAALSCLMLVTALOSQA (SEQ ID NO:6) 

b) 1U ,o»k\ o. s 5sx x (w\ 1> X S\VH Of^fW) 

c) the pre-pro region of the USA signal sequence (e.g., 
MK.WVTHSLLFLFSSAYSROVFRR, SEQ ID NO:8) 

d) ibe pre regioa of the USA sigiiai se^eiiee (e.g , MXW\ TF1SI I F L FSS ^ S SE Q 
ID NO: 9} or variants ih< eoi sad ox for example Ml WVSFISELPLFSSAYd 
(SEQ ID NO: 10} 

e) ti . » x s -> xk v -> ■a 

NO:!l) 

!) thx s s + s ag ! ^ secpsecxe {e g 

MRFPSH 1 <Vv1 \F VASSAi \A?VH 1'Tl DFl \Qd X s *\ K>\ SDl E0I>1 i A 
AVLPFSNSTMNGIXMNTTIASIAAKEEGVSLEKR, SEQ ID NO: 12 or 
MRfFSIFI^^VLAFAASSALAAPVNITTEDETAQIPAEAVIGYSDLEODFDV 
N o \ A i^'^Vl^ x HO\0 * 

g) ' \ picnce 

h) I isaau x x e \ k x \ n> \ n \ d * 

NO: 1 3) 

i) aa HS \M- 1 v -" 1 -Hsgrsd seqncox ^ > < x - - ^ \ kx\ a 
MKWVSF1SLEFLESSAYSRSEDKR, SEQ IDNO:14) 



j) &K. k v «rsce (e.g., 

MMIFYIFLFLLSFV QGSLDKR, SEQ ID NO: 15} 
k) it* I i \* MG\^OiLK.\ MAHAl M 

IB NQiW) 

1) the FAN;;; & precursor yigmd sequence (e.g., 

MERAAPSRRVPLPLLLLGGLALLAAOVDA, SEQ ID NO;]?) 
m) ! * i * n s < v - v - \F\t\H 1^ < I !\US\!uVUi 

SEQ ID NO IS) 
n) s k \ h ! m ) 

MLPLCLVAALELAAGPGPSLG. SEQ ID NO: 19) 
o) * v tk > n \ \ N >; ^ O i v 

MKWVSF1SELFLFSS AYSRGYFRU (SEQ ID NO: AO), 
MKWVTFIStLFLFAGVLG (SEQ lt> NO;2D, 
MKWVTFISIXFLFSGYLG (SEQ ID NO.22), 
MKWVTPiSLLFLFGGVLG (SEQ ID NQ:23:), 
Modified HSA leader HSA #64 

MKWVTFiS'LLFLFAGVSG (SE&ID N0:M); 
Modified HSA leader HSA §66 

MK WVTFISLFFLFGGYSG IDKO:25); 
Modified HSA (A14) leader- 

MKWV'n INS I FI F \G\ S< 5 i SEQ ID Np&®j 
Modified F1SA ;S!4) ieader Oiso known as modified OS A 465) - 

MR WYTFISLLFLFSGVSG (SEQ ID NO:27) f 
Modified HSA (Gl 4} leader - 

Mk\V\ FISL! LFGGVSG (SEQ ID N0:2SF ox 
MKWVTF1SI..LFLFGGVLGDLMKS (SEQ 0> NO:29) 
p) ^otv^e -ir.A^q.x-uvAdPfW ! FI \'l ) I A ! V\ \PAR^ Sl\OD 

NOGO) 

q) '< . Avm N >v F j ^ 1 . , < \f > n\ \ \ ~< I \ W A \ \ M Q I » 

NO;31) 
r) { v v ^ o> s , ^ 
s) She pre ; traa: >f t s 
0 killer voxm leader 
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wo immmiu wiwsimumnMtf 
u j * prese xseoi ier iox 

v) \ hem kilter toxin pr-i o (29 amino acids.; 16 ammo acids of pre and 1 3 amino 

acids ofpsoi MNIFYIFLFLLSFVOGI..EHTHRRGSLDKR (SEQ ID GOG2) 
^) 5 ou^' v s Go - ^ v. . k sc^u oo>. 

! ' ' '< ' s s * 

i 2 I. v. i i <. ! ' ! \J \ \ V 1 

(e.g., amino acids 1-19 of GenBaak Accession Number AAA72759) or 
bb)thc natural Gader of the therapeutic protein X; 

< S. cerevGae invenase (SUC2 s leaden as disclosed in 1 < \ * (granted as 

Q\ HI Go it J o a e ^ o , o 

dd) mnlm&se - MKi,AYSLI,LPLAGVSASVMYfOl (SEQ ID NOGS), 
ee) A modified TAS7 propeptide leader variant #1 •- 

MKLKTVRSAVLSSLFASQVLGQPID0TES<yn3WLMADD1'l?5AFAlX^TN 

SGGLDYYGLISMAKR (SEQ ID N0G4) 

ft) \ n v < \" 

MKXiCTVRSAYL,SSLFASQYLGQPiDIJmSQTTSYNLMADDTESAFAi^TK 
SGGl DVYGLISMAHr.GI: PGR <$EQ ID NOGS) 
gg) A consensus ign J peptide 

vwwr * wis r v i \U'\n w \*>* o w> 



Addltiasal Methods of RecoroWaant asd Synthetic Pradaetiaa of AIt>a*ai» Fmioa 

|03IS| The present invention also relates to vectors containing a polynucleotide 

vioim ti \ o- (1 o ov • s ■} <. v*' " o t. s n 

Gem* v t I ! i f 

" t ■ pkY- . ] r \ o; ru.-ovi v a f; " . ~ an N ^ o s a A - „ \ 0 n 
< x *. n 1 v s „ ' (cut; 

v < lemej g I 

103191 fhe polynucleotides encoding lihm-un t* * - s .-GG.- iroen on may be 

\i m I v tfectcs sool i»8g i selectable marker for propagation in « host Gens . h a 
plasmui \u - s eateJ.Ki.vi o a r * s t o iu a 
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wo mmmi^d pcits3«m ^j.v* 

complex with a charged lipid. If the vector is a vims, it may be packaged in vitro using art 
appropriate packaging cell Sme and then transduced info 1ms? cells 

(0320| f h< pc * vm st--sJJ ■ >ywsowy foAed on ,um:-prav 

promoter, such as the phage lambda PL promoter, the £ coli iac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral PTRs. to name a 
few. Othi taxable piorook ^ i be k nova; to the skulk 5 m 1 < v\ ssio < retruci 
x\t\ ivrMo- a 1 ? * 

region, a tibosome binding site for translation. The coding portion of the transcripts 
t.\p e\ cd n> (< v. * s • 

ht m > » < \ n s <- t v j s t I 

of the polypeptide to be translated. 

|1B21] ' < V V J ' < N -.S V H> S ^ O^C? 1 V ,u o it h f M 

nt o marker. Such markers include I o < ) reductase, v« s gfotandne synthase, 
or neomycin resistance for eukaryotic ceil culture, and tenor: yc hoe, kanamyem or i in 
resistance genes for enduring in £. coli and other bacteria. Repo. c-u.abv esamples ot 
appropriate hosts > h K hot are not limbed v bacterial cells, s as £'. coli. Streptoroyces 

1 J! "UK X N \ v V ^ 

certvblae or Pickia panaris (ATCC Accession No. 201 178)); insect ceils such as 'Drosophtk 
S2 and Spodonlera SB cells; animal eefU such as CHO, COS, NSC), 293, and Bowes 
melanoma ceils; and pia N <. t ! be 

kuins v. v«n i the art. 

pB22f M ^ s v.' k\ i .r O M irtU pQfco 

1 s l < J | * 1 >\ x •>) 

3. pKK233-3, pDR540, pRiTa available from Pharmacia Biotech, foe. Among preferred 
v u s < s i > SVX'A 1 OCT mo! pSG vaiiabk from 

Stratagem; and pSVKih pBPW pMSO and pSVL available horn Pharmacia. Preferred 
expression vectors for use in yeast systems include, but are not limited to pYES2, pY'Dl, 
pihii//e>\ phPkttea nPVfo k^xpA pu \f?j» pbk - ofo" ^ HIP PA pidt-SP 
P5K, pPICOK, and PADS > t 1 i \, s > % er bk 

vectors wiU he read]]} apparent to the skilled artisan 

£0323] et < e s c >^ s J v j * t d 

Invention ma> be h §ed to signal sequences which will direct the !oc Mi mm of a protein of 
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wo 2mmmm> PCftvsiimmu^ 

the im.nKs to particular n oi a prokaryotie or eukaryotic cell ioJ i < ts t the 
se* ction of a protein of the invention from a prnkaryotic or eukaryunc cell For ex an e i 

£ <. > * UO i t v \ 1 1 O i \ N IK Sp v 

F\ v in pCN v > > < v s s n s burt >Umo 

pn teins of iht n i s ! n t ! J tc 

hv A ■> t ^ >.■?" Nolens include. No * 1 i < o ! /vib ;'ioo,b s s <.<. die 

oubose brndnn-- pr OS ! 'v.! 5 * s s 

eqi v4 f hs } uo last £ a>/i heat-labile I the s is 

Ol ili , H ' , vl ! O Ik v s H 0 A S v IMkUVi 

KMi » p ( K is ! ^ » s5S s 1 

S <\ f <" S ! N > > ' S. 

* iw oa < i k <> . j i y be fused to the 

' ' X< \ U ' f \ „ > s s 1 , s s\ " s ' < ,< O* 

I } \ b i > - f s % ' N - v N O ' O 

he om its ^ vhi *re h.& \n ineoiporaled by Tefcrewse-ai tWr entireties. 
[8324] i * em o 

the invention in order k> direct its secretion in mammalian cells incb.de, but are not limited 
to: 

i- !o< is ksnk Au Mosimunbei 

AAB51 134) MKVSVAALSCLMLVTALGSQA (SEQ ID NO:6) 

b) the ^jr . < t! v i q -o c V 'NmViIU\ ,x \x \ ^ Q J 4 V > , > 

c) 0 pre -pro region of ihe HSA signal sequence (e.g., 
MKWVTFISLLIbLFSSAYSRGVFRE, SEQ ID NOt8) 

d) Oe >e c„o <>->neOxOs._ e\ kMoj M\\\ \ x UO\\\ >>o 
ID NO 9) bs vari * & thereof; such as, for exampU, \i\V \ \ M 1 s i 1 s\ \ S < ol O 
ID KG: 10 ? 

e) the iuvertase signal sequence (e.g., MLLQAFLFLLAGFAAKISA, SEQ ID NO: 1 1 } 
i) the yeast mating factor alpha signal sequence (e.g., 

MK S PSj V * \ v Sn s s s 1 » u » < M ^1 \\1 

f \\- Wt i^TT As \A o \ ^ I 4 -i 'i s 1 
MRFPSXF I A v i \FA \ SS M A V.PVNTTTED! 1 \Ql? \ \\ IG\ SDJ EGDF.DVAVL 
PFSNSfNNGLLFINniAS U s x DK.R\ SEQ ID NO ! 
g) A'. A i<-''/'<~ killer toxin 1 cadet sequence 
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h) a i^O signal sequence (e.g,. M& WYSFISLLFLFSS A YSR SLEKR, SI v =! ? 
NO 13) 

i) SA/Mi lybrki s si sequent: <. known ax HS/Vkex 
MKWYSF1S11.FLFSSAYSRSLDKR. SEQ ID NO: 14} 

j) \ 1 M 1 ' ^ v , < , v > 

MNIPYIFEFLLSFYQGSLDKR, SEQ ID NO: 1 5} 

k) tk (nun t « I » t ^ ^ x * ; " s x ^ :Sli'Ui\ A Hs ^ Q 
ID NO: 1 6) 

i) the Fibulio S precursor signal sequence; (e.q,> 

MERAAPSRRVPLPLLLLGGLALLAAGVDA, SEQ 10 NO: 1 7} 

m) toe Gu \ 1 f. v > s s 

MMKTIXLPVGLLL TWhSGQYLG, SEQ ID .NO: 1 8) 

rs) the f s A \ growth lacto.r-b.mdmg protein 4 signal sequence (e.g.. 

MLPEGLVaALLLAAGPGFSLG, SEQ ID NO; 1 9) 

o5 t < > k \ % -\ ^ ^ u < v k s v\ 

MKWYSFiSLLPLFSSAYSRGWRR (SEQ ID NO;20), 
MK W VTF1SLLFLF AG YLG (SEQ ID N0;2 1 ), 
MK WV7TISLMLFSGVLG (SEQ ID NQ:22) S 
MKWVTFISLLFLFGGYLG (SEQ ID NO:23), 
Modified HSA leader HSA #64 

MKW YTFIS LLFLFAGV SG (SEQ t.DN0:24); 
Modified &SA leader ilS A #66 

MKWY7TISLLFLFGG¥SG (SEQ 10 NO:2-S); 
Modified HSA (AI 4} leader - 

MKWVTFISLLf LFAG VSG (SEQ ID NO:26); 
Modified HSA (SI 4 leader (also k wn s iv I HSA #65)- 

MKVt \ 1 1 iSU FI..FS( iVSG SEQ ID NO 2 ? ) 
Modified HSA (G14) leader- 

MK W V IF IS LLFLFGG V SG (SEQ ID N0:28), or 
MKWVTFISLLFLFGGVLGDLHKS (SEQ ID NO:29? 
p) a consensus signal sequence (MPTWAWWEFLVI.LLALWAPARG, SEQ ID 
NOOO) 

q) acid phosphatase (PH05) leader (e.g., MFKSVVYS1LAASLANA SEQ 10 NOG 1 } 
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wo mmmi^d ikitsi^a ^um^ 

bo pit? uxc ><? V , 
s) the pre--seqnence of 0 glucaaase (801.::) 

0 killer toxin leader 

u) the preseqoenee of killer toxin 

v) k, iaetis killer toxm prepro (29 amino acids; ! 9 amino acids of pre and 13 amino 
adds of pro J MNIFYIFth s^SQH t fUW*S\.^u R ^ypGO AO C 
s . 5. dia^aricxs u ^ 1 \ >- I secrePoo leader sequence 

\ ■> i f i I 1 s v 

yd < v It 

z) The hybrid leaders disclosed In EF-A-3S7 3 1 9 (he.rin incorporated by reference) 

HI * V ^ ^ ! \M 

(e.g., amino acids 1-19 of GenBaok Accession Nomber AAA72759) or 
No dk natural cadm-' tlo do-? C'tm c proime \, 

u 1 S. > a< ^ . inveria.se iSoCe) leader, as disclosed m id 62-096086 (granted as 

i referen e < ? 

dd) SmiMsase -UKLAmLLMmv$A&vm^%k (SEQ ID NO:33). 
ee) A modified TA.97 propeptide leader variant #1 

MKL K TV RS A V t$ SLFASQVLGQPIDDTESQTTSVN LM ADDT FS . \ I \ [Q I NM it; 
l.DVVGLISMAKR (SEQ ID N0:34> 
iti A modified TA57 pxopepode leader vsnam #2 - 
KIKH - OWOOfT? iVXs M \ >M \ Vi \ FQl NSt H i 

1 >\ \ U m\1 \i t i d 0kt> - <PQ ?D NO:35 ! 

S O M! Si 

MWWRLWWLLLLLLLLWPMV WA (SEQ IB HKkSSQ) 

f 0325| \ eemo ornch use mcmoon <r a > 1 119 

i * ke s t i b i \ 1 < 1 \ s i i 

v 1 ^ ^ s < v <- * < the 

3 - I ^ i ^ hi m myeloma cell N< ich a i 

yni egadvc mine synthase exr. s I km it i 

<n P i e * ■> as m > k I i p l t I ? iom iOO * r 

o to | <n 5 \ v t vps * 

system and components thereof are detailed in PCI publications: WO87/04462; 
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wo 2mmmm> ^cf'vsummu^'i 

WO86/05807; WO89/01036: WO89/I0404; sad W09 1/0665 7, which are hereby 
<. s i i n - v v, <■ ui o h in < s i 

H > v u I ! i I I P \N < 

KXfoOiOfi *l S\ > « \V t s- \ I! i'UX JfnOiO 

cells is described in Bebbmgton e/ o.x .Bh/;h:<-huk3$v ; o-!;|oep > and in Bib'Hs and 
Robm ! 

\ee*o i.ooso-^'s di.-t.tiK J tux-" a v. >. v s j 

luck 1 s t ». o! e mvet ^e opcrxoh s t s 1 u in more 

( iv pu\ known i>i *ti 

v * * v v I 1 ^ > v i 

usvr L\« Jai> ti, ^ ^ s v. s s v. d k. > x i 

> o.l iryoi cs - , I ? tetc d cell. A m« « = v t xxs tix 

express i v v t n 
specific fashion e elevated tn tk presence 

< 1 ? \ ^ v. > v be 

controlled, furthermore, differe.ni host ceils have dxnaetensbes and specilfc xnechaiusms for 
he tr&nslariona; and i < ^ >* ! >1 s s'> o 

cleavage) of o< • 1 n he ch>..-sen o ens the desired 

modifications and processing of the foreign protein expressed. 

(0327) ! t ( k ui ! ^ < i )ki v <. f ? i v >< 1 t) wol » 

> 4 x v. s ! S ^ J \ j V \ j U 

i •! O , ! ' v. i ' I Ki > O 

ki J * us s 1 x $ud\ as 

Davis etaLi Met i j Si 198 t 1 >nten y Ued hit 

the polypeptides of the present invention may in fact be expressed by a host ceil lacking a 

^ S J J „ v i. ' I t tl 

invention also encompasses primary, secondary, and > ' - o so eeds of vertebrate 

r u ! N ■, xx r t >. x » i 

1 ( v." ^ s ib r> - ^ "~ !,te ^ *e ti, ^ v v K ! i TU a\JK 

ved^'st f « s o\i* uti id s, fs t , lie aul 
p jtc N ! tnd . > nelude genetic material (e.g heterologous poiytHK x>iide sequences such 
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wo mmmi^d pc?ts3«m ^j.v* 

as &r example, an albumin fusion protein of ;he ifrvt-mion corresponding to the Therapimhc 
meani m \ i j« Ihc s.fK,ne s ^ i 

polyrmeleotide .max' activate, alter, and/or amplify endogenous pcslyuudeottdes.. 
[@323f < o <. ! o \ v. s i. 

Xvtvfd 10 > ^ J > v v ^ t < too "a 

fragment er xarvjos thcrcm • ^ ? N.e vor!;r>.i nvg.^m >. o »><. m< 01 

enharuxn ^id endoue ous v mNeo si , via 

homologous iu 5 see. e.g., US Patent Number 5,64L6?Q, Issued June 24, 1997; 

mtemauonal Publication Number WO 96/294; 5; x ,m s id Publication Number WO 
94/12650; Keller * *:?/,, Proe. Ms//. ,4 cod Na (ASbt #5:893 2-8935 0 989); and Zijixtra e,< 

' i> ' t V ( \ In, O ! ,1< i JK S 

their entireties). 

{93291 \ xi, fusion proteins H the invention can be recovered and purified bom 

^t. i nbif. > v * v 
preeipb:atio:n ; acid extraction, anion or cation exchange chromatography, h> i h t< hdose 
cVcntto tt i 1 i r t -* t r si pi I j s n < r N x 

hydroxyiapatbe chromatography y hydrophobic charge interaction ! ! <o x sod lectin 
K.h*i} nato^ap' \ \ t , < E , t s i i x Mud ; < s x PO is 

employed for puriScia^oa*. 

[99391 In p ' 1 - ? x < > s s < 

x rO cc Un- ok V < t ou to, 

chromatography on {Nmpharorm DEAE sepharotm poros NO, poroa DEAE, Toyopeah Q, 
x i t Q x oyopearl DEAE, Ilesource/Smtrcs Q and D M I uxtogel Q and DEAE 
columns 

193311 ' n v > v. s- ! - > t s o po-m x ot to tmeom, am 

purified using Cation Exchange Chromatography hmluding., bet < limbed . < SP-sepharose, 
CM sepharose, poros .MS, poros CM, Tovopearl SP, Toyopear! CM, Resoome/Souxee S and 
0\ frVo^c S v v s <,s 

[1BS2J ciilc embodiments ths i i o < 4 < ( s « 

purified using Hydrophobic interaction Chxomatogxaphy iochCmig, but not limited to. Phenyl 
hryl, V< x m v x t > < ■> } , j 

* ? Vk ml Hexxd 1 ree/Sca Phet hi Methyl, 0 H 

etogel Pk But) Methx Ocp \s , eis « vi' and 
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[0333] In specific embodiments the albumin fasten proteins of the invention are 

nun* e, u- ^ ^ x i 

$300 S?y? n< pv • > > *. < * s J v.omp.55 

(0334; to pecifk embodiments the albumin fusion proteins oi tb« mveatlon are 

i t s C hf u < < V sP v fl 

peptide tHm.O ai» . '5 eh r: »o <. i n -s , ^ei t t , ^ e H<A >' the 
"fusion target" molecules. 

P&35j In preferred embodiments albumin fusion prmein-i of ihe invention arc purifwd 

using one or more Chromatography methods listed above. In other preferred embodiments,, 
albumin fusion pr 1 t s ! t e c e of the toll* wi sg 

Chrom t \\ C ^, o ' * oVnu M V n ! '-Vp 

igh Pe.r.f05 ru, Bine S< o - 1 t m arose Pi 

column h M ^ el ' i oluron 

ft>3361 m nib. albumm insio i i the :>uu* nod using 

the | X* \ s t > ! }i h rut o ,s r i tit \ ! ^ tf 
incorporated by reference in its entirety. One of skill in the art could easily modify the 
>s t n tor use in the purification of albumin fusion proteins of the 

itwemion. 

|0337| ^ j •> c ptcs«. ntion in v recovered from: 

> O N v ! <. > ^ <. t (.0 t >'^N 

< ! S V SO VS * v. h ' ) I i 

insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated or may 
be t v In addition, albumin fusion protei ns of the mvemiors may also inelnde 

dibbe rn <. b 1 S v < v 

thus it is vveli known in the b x mal methionine > the transkttios 

! m ^ s v , s „ v u »< n i N N K < ) si o m 

J s. w'kub " 1 vC N s < V o mYv<emb 

e\ e< r ! sj , p- s^ * t h b. mv. v is 

i h 5 t t h no acid to which fee N-te i netmomne b 

covaiently linked 

{1)338] In one embodimen < east PU > < v ?d to express sin 
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wo 2mmmm> Pziwsztimmmm 
fosion proteins of the inveorion in a cukaryollc system. P7</>\«- /?m-/om is a methviotrophic 
Yeast which can metabolize methanol as its sole carbon source. A main, step in the methanol 
metafeo feat km pathw i < formaldehyde h- Thi 

is catalyzed by the enzyme ale; -ho; oxidase In orde< to me*abolh?e methanol as its mle 
carbon source, Pichia pastorte must generate high levels of alcohol oxidase due, in pari, to 
the relatively low affinity of skohol oxidase for G ; . Consequently, » < growth medium 
depending on methanol as a main carbon source, the promoter region of one of the two 
ahohvdox* v 1 .1 » v , in w»o 

produced from die AOXl gene comprises up to approximately 50% of me total soluble 
protein in Pichia pamris. See Ellis, S.B., tt a! , Mol Cell Bid. 5:1111-21 (19S5); Kouhp 
P.J, it id Yeast 5:167-77 (19S9); f Mvpp J > , m \m/ AcUh Res. 15:3859-76 (19117}, 
Thus, a heturmmoxo, c-dsm: 5epnvru:e. m. i for exsmpie. a p<d> onehxnuse of the present 
invention, and the ?criptfc}»tf wguJWufci <*£ all <sr part of the UXXJ tegu 
,stNKM\ ! ! sv-otmsu t m st *t sv ) !' < mtn if ul.'i' 

P339J |, 5 owe example, the plasmid vector pPiCPK is used to express DNA encoding 

an albumin fusion protein of the invention, as set forth herein, in a Pichea yeast system 
essentially as described In "Pichia Protocols: Methods in Molecular Biology," D.R, Iliggins 
and i. Cregg, eds. The Humana Press, Tmowa, hU, 1998. This expression vector allows 
expression and secretion of a polypeptide of the invention by virtue of the strong AOXl 
>ummer hnl cd \ p<^>-> dme "> - 'iK"v, s mud p f J„ 

(i.e leaden! <<v >n » d^j iplc cloning site 

pB4hf X n -i\",n.U ,\> - > m I « v~ s > " 'h " s e ! ,s ght^ 

r M| .,m ,\n <miMuS gnu > md \ D/ g< » XT' alpha, pWC9, pPlO.5, pHlL-D2, 
pOIL-Sl, pPIC3.SK, and PAOS15, as one skilled in the art would readily appreciate, as long 
x cu-sm.M or<> k s * ^mghor 

x \ i s * \ i * 15 > 

[034J| in another iitnen higlvk o 2 » c t 1 t o t odi 5 

ceuuenvC. .ukh a^ :or e 5 r>- mmm mh m^ ,v y - • ; < n mm n reeuon of the 

present invention, may be achieved by cloning the heterologous polynucleotide of the 
invention into an expression vector seers as. for example, pGAPZ or pGAPZalpha, and 

„ v v 1 hsenci tfu? 

|(B42| in addition, albumin fusion proteins of the invention can be chemically 

syntts zed us hniq* » 8 heart (e.g see Cm t J8 Pro ins 1 nam 
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wo a ma hmi^u h.twsh mmn u 9 

and Mi « i u bin* pies 1 H Freeman & (V, ^ Y.. sod Hur&apillei I al \ <<n 
$10 o ,v - I 1984 > Fas ex mple - polypeptide cosxe p m&mg to - firagnK y of a 
jlypeptkk can be sym! i« g <. < >bde x eaizer Furthermore f Jesired 
neoclassical i s aei i > i ! > I analogs * s u * i i « * *s ! 

or addition into the polypeptide sequence. o amino ac:ds jnch.de, but are not 

i mited to. to the D-isoas rs of the -no n a ck < ohuoyric aeid 5 

isofeutyrfc id.d 4-atmnobutyr > >\ ' n 

hexanoie acid, Alb, '2oara.no isobutyrie acid, 3 -amino propionic acid, ornithine, norteucine, 
norvaline. hydrexyprohne, oko *c enrolling homocstraftlae, cysteic acid, oamsylgiyctne, o 
baty&lanme, phenylgiycine, < s. s 1 - < b > fkioro-aod.no acids, designer amino 

t H X v> h 0 Oil 

mono acid >c> i t ck 1 > v m s ^ 
(kvarousrv 1 

|§34SJ The iaveotioj encomp^ > o unsOsh! x p n nnontkm 

ui'a are dbb-oamady ? eel during or after i< ^ to 1 >. y . ig vi,d sun 

i ? ( ' ! t i anndarion, derivabzador; by known proteetieg/blockiog groups, 

iKii\n, < ^ ' i < ^ s \ of 

e i v 1 < ; ^ v v < v f 1 1 1 < f 

n- Tk * v 1 < i » | e t 

V8 protean x H * > 1 viaVbc -xnlh^H ia 

^1344] N > > ' s ^ v s >e i 1 > i 
! npk g,, N-linksd o linked carbohydrate xin >roces§m of 

\ iv nd ( r < I i io\t^^v 

s v i o v v ! v ! i ckn> >-! 

of an Vt' ; - 1 ! ) j <. j T he 

s ! > ^p-o: s< \ v v .\ i a* h e-x an en'sr at;., 

tin >mv,un vtigivO ^ \J } o u> ^ - ^heproKH? 

\04$j I ! s\ O C < !vl i iS t \i i; 

•> ^ V < N > V ! J ! t > ! S p OSij K V i 

group v >p ,n ^ npv>ti ^ is OiJ o, mk ol ibl 

rlUO 5 t i n ^ < V V. ^v. i V V 5 i.!^ i 

-a k rotrwm>lajtnne iluoje^ein, dm ml thka v s a c\ |0 
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of a \u mifi^sceni material includes luminol; examples of biolumlnesceat mate ih inelud 
hidferase kidferin and lequorin; and example* of snhsble radioacfiv* material include 
vok r . ' ! x it ~ rl n « (.si " u ? If i" , - t I In '"In 
' " n> ur/ur <\, U allium ^ It, gallium N < < a j 1 I I 

molybdenum fMol xenon ( m Xe>, fluorine (*'£}. iH Sm, m Lu, 5 ^Gd s H9 Pm, S *°U, m Yb, 
"*IK -V, ;T Sv, !s "Re ! ^Re H: >t «*Rh, aud^Ru. 

(0346| ! > ,\ * v ^" !i vi'-, aihu.mi;i fusion proteins of w present invention or 

h | n * i \ \ % i s h ? * s v. with 

\s o - peptides In 

a preferre a < s > n v ! ^ w >. v m s -> 1 a 

In auothes > s f t, ^ S U m u\m O 

chelator is * ! Y In specie eriKve:oe;a-;. the snaenxp >.h<. chcl.no? is L4.7.10- 
tetnwao , \ x * t s ! , <. eonxvOnem 

DOT A is attached to an antibod} of the itnemh-n <>r fragment f u f v\ i e nolo t <s 
Examples of linker molecules useful for conjugating DOT A to a polypeptide ate- commonly 
kn no* r me ar* v ' ! ! x ! ! " llft i 

Petv -»m «.? 1 v t I r- 1^4- < o ^ , v; M ix \kd 

^ V (j m x o ; >) t sh v.. re ^ q-iatJ K denu us th...- enOKH 
|034?| A.s m m >. s 1 ' ^ e te si be modified 

by either a i 

\ > > whxl ! ^ I IvOoh-?) in the s - a , *x ep. ,\^ ! v A a s\ ime type of 
<x !xn> ^ a <. k >: svn> ir b sue \ > v ^ so - iu m t v v. 
<,ps.,t v N <g , ^ * sroemnin ms X «. - . < >. i f of 

m * h i t j I ' s I n. <,! v u{ i > to ■>*■ » j Tscite bnmched, and 

ss i < s s < imy ot 
made by syntheuc methods. Modifications inclnde acctyjatiojy acylasion, 4" i 
amidntiotp covaiem attachment of flavin, covalent attachment of a heme moiety, covaleni 
ofciohmem > t ciklc-n4e sr nueleotsd*; dcovahot- vo\a)e , .] r < , c; a piJ o lipid 
den\ in. > ^ N s s s s a ssul u 

bot\d > ! s s e O' o ! > o . ^ t j 

formation of pyroghnaoiute, fonr.ylation. m^ ( --i s i glycosylating OFI anchor 

s of ^ . ! x < O ! <~ t 'I \ v i ! <» > 

pn.ae^ ^ pr cess n j ryi n r r< t a i r cs s; 1 v. i s v v <k yiaiio s < < 
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wo imsnmiu iH::i'im2Mimy)M3 
iraoafer-RNA mediated addition of amino aekb to proteins s-ach as arginykuom and 
ehkjimmoth ^ : ee >i o^tsnce PROTEINS - STRUCTURE VND MOLECULAR 

j < < > j j 1 * \ „ v. ^ H v ! J f U j \i- "\ ^ 1 ^ 

POST-TRANS LA U ORAL COVALENT MODIFICATION OF PROTEINS, B. C Johnson, 
Ed., Academic Press, New York, pgs. 1-12 (1983): Seifter et &1 , Ivietb, Enzyme!. 182:626- 
tao,! 1 ^) KNm.metu!., ten N V Acad S i 6M d^-O^OA. 

|03481 Albumin fusion proteins of the invention and antibodies that bind a 

Rterapeutk protein Oi o tgments t a* «s thereof uan be fa* d 5 tvarker s que ,u\ such 
is a peptide t I < n , u> » h preferred cmbodin s e marker a «n< acid 
sequence i$ a hexa~h&iidfe« p ptide. snob as the tag pr>\ ded in a pQE vector (QI xGEN, 
Inc., 9259 Eton Avenue, Chatsworth, LA. 9131 D among others, nwry of which are 
comn t lable 4s described in Gents et. ad Rroc Nad Vcad V SA 86;8 
§24 } A > \< as ^ i ^ *i *. v < ^ s ^ v - 'v. s s v I in u 

< O i b O M i t >n 0 a unit 1 ^ ! .c { ! m > H \ 

tag, s\ sk s >rresp nds o n p pe demed ftom the i 
(Wilson et ah, Ceil 37:767 (I9S4» and the "flag" tag. 

|0349J Further, an albumin .fusion protein of the invention may be conjugated to a 

therapeutic moiety such as a cytotoxic e.g., a cytostatic or cytocidal agent, a therapeutic 

\ crytotnxin 

or cytotoxic agent includes any agent that is detrimental to cells. Examples include 
>t 1 1 .\m. habsio E n '1 1 ^Oe is - ^ ; * ^ u a < 1 

i nop v le ^ j t ? - doxorubk > > bhydrox 

anthach* dtoag, taitoxmntrone, mftfetansycsm, acjinornydm D \t\ Irotestosterom 

P ^ x ; , ! ! N)t ,ih 

< , >j t are not bn ted « antim 

rti.AA \of k i s j j s v i >»r v ocva?b no 

alkylating agents u c. m^r'oTcib c-.ne. b^npa chlorambucil, melphaian, eurmmume 
8SH1 •> \ * v. x ' < s 5 3* husy&u brontoniannitol 

anthracycbnes sac doxorubicin i formerly daunomycm; and doxorubicin), antibiotics (e.g., 
cLutmnnnvin <m?n ^ il > l? AMDs 

rmto n - * s <. n n ^O r . 

[83501 H * }-«.re- t Piivj ibi uiko a > nan m> jogn ^ 
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5 »spo R , the therapeudc agent or drug mo et> is kh to he < onstru&d as limited to classical 

herapenitic agents For extunpie drug raoies iv k , eh poh *pt 
posses-m » v\ 'n f ^ x < -* m \ , "k - U\n 

t h ! s \ s phtheria 3. pro 1 ! 

neurosis factor alph 0- ? { * eroo r < > v, wtl platelet derive 

- to <-ak a- ' g"n w ! M > IM u AM 

Aee ouvr I m m! V o 1 \ S u \ 

WO 97/3491 1 X fas ligand (Takahas.M ef u/., M. Immunol, {5:1567-1574 (1994)), VEGI 

h. v - in ! n <o s W*^ " N " l r j u no n ,1 « «<< «t < 
agent e.g., angmstatin or ^ \ ' os biological response nKxKtiers such as, for example, 
iyog h kiiKN 1 ! n v <- < I N I n s >'ii r" 1 

granulocyte macrophage colony stimulating factor e s. \ granulocyte colony 

tm^i, < i w " ^ ! s. s i » _ such 

therapeutic moiety 10 ,mw eg albumin fusion proteins) are well known m the at! 
ftBSIJ Vmo 0 ko , 5 i 1 a s -o % s * -e , u e v , M10 » are 

particularly useiul for inoomoeasxp 03 purification ot polypeptide' that are bound by, that 
bind * '1 > f rr \e t s t supports 

u tkk bu o , < - xv \ I vj f 

> - m - > ^ 

|8352| 1 > s ad u 

, 1 \ v. < < < ha 1 

as a therapeutic. 

|03531 I s w . x s f <, o * \ x v!! »> v eempro,o 

only the VH .ft of an antibody that binds a Therapeutic protein, it may be necessary 
ami/or desirable to coexprsss the fusion protein with the VL domain of the same antibody thai 
brads a Therapeutic protein, such that the YH-aibumm fusion protein and VL protein will 

(8354) r v o\ >s Ibu 1 " 1 1 1 1 com] 

only she VI, domain of m antibody hurt binds a Iiemp«utlc protein, it may be necessary 
and/or desirable to coexpress the fusion protein vdth the VH domain of the same antibody 
that hinds a Therapeutic protein, such that the Vl.-aibumm fission, protein and VH protein mil 

\ «. v iths poat uran 1 

|0355| Some Therapeutic s ^ ispex f u ! >od 3 tg ?h< eohod 
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that 1 a Fherapi c pr s a a i jj brid at ay having ft fferent 

* V 1 f. Its f <\s < ». 0 * < 5 i ! US >t I I lOsk 

protein corresponding to thai Therapeutic protein, it is possible to create an albumin fusion 
protein which has an scF\ migment fused io boil the N- md C terminus of th albumin 
protein moiety, More particularly, the scFv fused to the N-tenoinus of albumin would 
correspond to one of the easa a t VH VI > p mv ol ha \ th. hods r 

rherape« t > f * 1 1 R 1 ! ^ , < 1 

other heavy/light (Yld/VL) pair of the original antibody that binds a Therapeutic protein. 
|§3S6f Also provided by the hwention are chemically modified derivatives of the 

t.o -) fusion protean; of the invention which may provide addrtionai advantages sueh as 
increased solubility, stability and circulating time of die polypeptide* s - 55 ' decreased 
humuooip sc t\ \>\ i S x \3k vt \o 4 11 nh h A > < 

may 1 * * ' t * i I t ^ hs un 

glycol/propylene glycol copolymers, cattoxymethyleehaiose, dexiram polyvinyl alcohol and 
the like fhe albumin Imtoo protein d< vrthm tk 

pred 1 d may im two, tbo 

O iCOu <^ , < , - 

[0357J The polymer may be of any molecular weight, and may be branched or 

Nor\h j 1 i I i s II ) 

anuaknt m< ' > K r ^ a ; v a' in * .p < > ' >T.. f 

ome i^luus v w> > ,w - tm is , an <. C J > 0 o i ^ empdw ;< or„ ni 

handling or J t ! « - 

P V < v i " «. ^ S i i I 

the ease io handling, the degree or lack of antigenicity and other knew;; effects of the 
polyethylene gheoi to a Therapeutic protein or analog). For example, the poly alp. haw glycol 

* , <. v v > Hi 1 11 ' W « I 

VOO IPot ^i.S MX ig < t ^ ; x \ a i ^ v \ > >u 00 10tVP 

10,500, 11,000, ) 1,500, 12,000, 12,500, 13,000, 13,500, 14,000, 14,500, 15,000, 15,500, 
16,000, 10,500, 17,000, 17,500, 18,000., 18,500, 19,000, 10,500, 20,000, 25,000, 30,000, 
.351)00, 40,000, 45,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 80,000, 85,000, 
90,000, 95,000, or 100,000 kDa. 

|03581 V at'O atvw , s ^ \ „ , -> \e , n* t , m i a m 

Branched a< - > -cols are described, for example, m ITS, Patent No, 5,645,575; 
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Morp i et ' iochem. B ch (1996); Vorobjev et i N - <, 

2^ n I t »U.Ut./* <. 1 » '« 

I sores of each of whs e incorporate erenee 

PBS9J [ he po * 1 ! , s > e v c r d b< 

tftache 3 to th in with cons s 

, f v ') i*K l \ 5 ! ! " s Hi 

as, he method disc i 01 384 (k \g PEG k s 

incorporated by reference; see also Malik et al, 5 Exp. Hem&toL 20:1028-1035 (1992), 
reporting pegyj of GM-CSF using PresyG * de i exampl potyethyies glycol ma> 
foe covalemly hound through amino acid residues via reactive group, such as a free amino or 
carhoxyl ar so k< k" ^ < 

molecule may k" bound. ! ^ o , re.dm,^ Going a fox ammo gtoep nap meGdo 
uik resG > b i ? icid t sklu i o< ^ ^ < carboxvl yro 

may include :op.mG s , t i •> Ji ik » v : da i I the v rr - a to acid 
residue. Sulfbydryl groups may also be used as a reach ve grosp for attacking the 
i I v < 5 v v diuu a Atnino 

group, soclt as attachment at the N-termiaus or lysine group. 

1113601 1 i ma> be attached c proteins ei 

linkage to any of a number of amino acid residues. For example, polyethylene glycol can be 
linked to proteins via covalent bands to lysine, h- aspardc acid, glutamic acid, or 
> sk ak\ 'i s v v e < G 0. 

N G t > i ! !<" i ^ v v u \ < 

v „ * * ! ' i ; v I i s K } ) fO i 

JSP it, „ V V v v. <, ! ! f 

[0.361.1 > t v. ' - i * 5 \ k, mms 

Using polyethylene glycol as an dlosuation of the present composition, one may select from a 
> r % G Or mr -,k > the 

I , , n i t ! u In t- , .v.v i v { > m . j the 

reaction mix, the type af pegyiaiien reaction to be performed, and the method of obtaining the 
meaed\ , % pegv.ee ' 

pnman p.i i < c ^ ? o v G i t may 

be by : purifloation of the N-termmalty pegylated material from a population of pegyiated 
p tern v v M-Gct>\e ceaa^ hemkaih modified f the \ vummn. m, f 
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\ „ - ^ vd \\ rakicUM aikskmon which exploits ddieumtsal tea,*-, \ ; Is ,r, 
types o -is a pa „s t * n ^ t. s she \ te^uma!) awslabV fo* vkm « 'su> j in a 
particular protein. Under the appropriate E^vho-i udmom substantially vim u 1 
dem an -a on <\ Msni ,k \* , t <~ o 

achieved. 

may be accomplished by any number of means. For example, polyethylene glycol may be 
t », I * v * mr ! t sum n m em« \ 
^ ' } is for attaching polyethylene glycol to proteins are described in Delgado > al, Crh. 
R.<e\ >\? i Carrier S 5 5 9--3C ( hi } Francis M al. Intern i fHeruato 58 S 
O^-Sp 1 s thmmt \o H)C^M, \ :> Patent \o S.U^o, W0 05/OH)SS. and 

' * b r v< | nt i ■, ^ 

Ih3<*3| >'■> ■> ' v ! > i !c v. v. 1 i o . a s t vN>>* 

I s > v ^ \ o<> s > t ^ \ , < a v ^ n t < ^ < K 'l i vi ^ v > b n m < J ted h ( h 
modification of nmnmeihoxy polyethylene glycol (MPEG) using tresvi chloride 
(CiSOiCHiCFj), Upon reaetkm of protein with tresykted MPEG, polyethylene g ycoi is 
dneah n^i. he 1 v or <\ groups e^ the pmtem Thine she moeoae^ snelm'CN ponem- 
polyethylene glycol conjugates produced by reacting protein-, ol Ok ro neon with & 
polyethylene glycol molecule having a 2,2,2-tiifiuotcothane sulphonyl group, 
(0304 j - 1 also he v« dec n po s i ^ 

h , x - "> 1 x <- " ' 1 ! <\ -v. vNU o 

^ «. s , < - i v < i ! -v > o u v fu 

oebuinW m< s> s- ! eu v- _ c njugates thenar the 

polyethylene glycol is attached to the protein by a linker can also he produced by reaction of 
s s " t \ I i "l^ti viMu with 

i/i ! -oarbonyldi imidazole, VP <> 4 e\ - p^{ . MPEG- 

mtepMnol ia i s * iate derivatives k aimher * tional 

>v\ o ^ o < o v. 1 bv < . > 

p'v a'-w dvvi^ed n i , * < \ a > - U < ^ - I > 

S , w f <• V v< > 1 v ? 1 i i 

reaction chemistries >n ; . hcoan ore :ncluo'<.-it vou uhescop eabhc invenu n 
[&36SJ The number of polyethylene glycol moieties attached to each albumin fusion 

protein of the invention the., the degree of substitution) may also vary. For example, the 
IS? 



wo mmmi^d pc*ts2»«uw$.v* 

,\ c\ "Vn of ihe ^ s nisiy be linked, an average, to ' 2, > 4 5, o ?, 8, 9, 10, 
12, 15, 17, 20, Oi snore polyethylene glycol wlsculej Nf darh the average degree of 

i s v " 2 a ^ 4 t» ~ \ 1 U I < 2 111 

12-14 446 Lvi? >• I* - 2 >oh «ne give -notcdes per protein 

\KVv.i KS s ,.\ampk ?r 

I k o , , v , i i 

v i v ! ! i i T ef IOC*- s ! vv K B 

exchange chromatography, p f v v t t hydrophobic interaction 

h < if\ \ -> ^ leer in 

! M , H x < ) is 

i nplovci ■> <. , s i J „' ' < r \u | owi\ 

rcpe.ra.v s.o-a';*,o^ a! ,s "a ^ ^ s-^ ;\e ao Ms ccU...;, ,«kl i 

Ocata 

[13671 f vs uv ^o i a i i U 

<h\ioot0 moo 11 vudj koo^ » nno.i.^ii known n six > v fa one Ui^ 

xoaxo* ha h ,i> , \ ■) k > tuns ^ -he 

m alhomin 

. i i can , te f ad H«| 

! M a< ! !a* on, o* in no 0 iU c \ 

> 1 > k\ u \! co i i ! h - < t oe<- w ed to a 

< ■> i i v nl i the 

presence ol s mtibod> nana 

might be o Is ^ e, 1 f \ v ' al the I <ied secondary 

ccoe- < s 1 a< d ; y i , oc ^ , \ antibody. 

Uses &ffhe PafynudeaMsts 

|036-S| i c-ev \ hv i 5 

1 b 1 1 v V ' ! v 5s v !. < > 

techniques. 

[0369] s ; ? ii i 1 1 ilhtm 

sn > i n s doser v I rs : rc j -a c \> e a, * 5 
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wo mmmi^d m isaHUxwuc^ 

indention (encoding albums fusion proteins) may be used in recombinant DNA n ^ 

, >uvt>, * ; n Co c<.l s v - n < Ms a, . s iv .^h.nfn 

v k y' i ao c > >.f 

invention, 

|O370| Poly? let - > li re also useful in g< e therap> One 

goal of gene therapy Is to insert a normal gene into an • *ga«j ha\ ing a defective gene, in an 

x - hes g,\n ts 

J 5 t } n V. ! S i ^ > ' 

! I ) 5 n - ^ > ' v vs-cd b\ lhe 

present ^ { < s < s> oaiVx v - > - cio {,.nc*.\ o tl scotton* 

J i " md62), 

few Propeptides 

ftB?I] , , | , > Ji k 1 ) us i u ii c-on ^ -> The 

b y . '! ' ^ " ! e u v V * s i o ^ < v e<\ s 

|0372] ! gieal 

probes for differoniet! idemmcanon of the tissueis;) (e.g.. imnTunohistochen:asUv assays such 
to e\J > ! i '' S"*?-S80 

!ONl e ot • v. i spt. us 

f$3?3| Albumin fusion, proteins can be mod to assay evets o j Ivpepikb; » a 

tnok- f * ~ J k n o * e c s * I tu ue 

art (e.g., see lalkanen, et al. J. Celt gbL.IQi;9?{S-9Sf> (5985); Jalkanen, et a!.., J. Ceil. Biol. 
! - - ^ - n < i - m sre.uot; 

! may (ELISA and the 

idioiro? v s m o' I s cue known in the an sx uck xzyme 

ial a.s such <. ! ! ! " ! i 

( Ji O, sultui fV * H > I u i s o\i 1 <. sun e, 

I hi hmx 3 Ts> i ai ^ C *), p 1 ( d d M xenon 

( ,33 Xe), fluorine ( 5 *F), i53 Suu m Lu ; m Gd, H *Pm, W0 U m Yb s iM Ho,*Y, * 7 Sc> i86 Ee, m Re s 
m Pr s iv,J Riu 91 Ku\ luminescent labels, such as iwnluok and fluorescent labels, such as 
fluorescein and rhoda.mine, and !?iotin. 

|1374| Ul t x " f tl Iso be detected in b 
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noaetng. Laoeis or auuKers tor n? vm-t musgmg ot protein mcaaie teose rietcetaotc Oy a-- 
r §r.*phy. a elea m< jnetk esoei ce NMJ* o electron e relax tk " I Vl " N I \ 
radiography, suitable labels include radioisotopes such as barium or cesium* which, emit 
dace mieruet it-o 'v;a o m o\o- 1 b i v i \. \ s > 

ESR include those with a detectable characteristic spin, such as deuterium, which may he 
incorporated i <- i i $ < < en to a cell Hue 

|0375] An albumin fusion protein which has beers labeled with an appropriate 

1 < ) \ I i f 

u \ m l), carbon ( H C% sulfur f 5 S) 5 triuu.su Ok indium < Ji58 ln< "' m irw n: Jn. w ln\ md 
t ^ > > < i ! 1 ! s 1 v i i ' M) 

r -bdcn ) M >< ^ ' V : >. 1 v I 1 <> 1 1 ' I t " 1 * r ~Vf 

J§ *Ho, 47 Sc, iS6 Re, ! %e s !42 Pr 5 a radio-opaque substance, or a material 

ietectab clear roagn s 1(1 o or K 

e j k ! , ' t > v v s " v - 

disorder.. It will be understood i» the art that the size of the subject md the imaging system 
t f < v j v ( s t l It) 

t si y » s I urn r t ^ i in t h c t\n> iriected 

will normally range from about 5 to 20 roiiacuries of " ! "Te, The labeled albumin fusion 

P v v V J v <> < v> vfjili COOS, 

extracellular spaces or matrices) sphere one or more receptors, ilgands or substrates 

0?K > ! i ' s. > v ' j i t i l M i i KSU oi 

r rm ( ! ! i skm protein 

au ti s _ , ' v <. I s i o 

protein v]> i\ * * e l\\b <c o * <v s 

v v v i v ^ those 

are located, hi x s k > Bu et aL 

"burumpi sen .< o^m«S at Rud r ^, „\til.o s < f^r i"m 

- * b! t t i ^ \ K *odes, 
eds,, Masson Publishing lnc (198:1)1 The protocols described therein could easily be 
modified b> oue of skill in the '"-t j\c \^oh fie a!btimi« &siou pt->. • oi me auentmn 
|037€| To ooe embodimsnt, the tnvetuion provides a method for the specific delivery 
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1 - i n 'v-mo' ! ' " v ^ \ . ■ bv aJnitnistering a1^ml»':i&i^on prolans 

v i \ i 1 '\ > n i \ O iu <J*Ol\i.S vi).. h\ % TU K f 

prntoms e: fV na I ' s *, v n *.p*.pikk 

or nucleic adds. In one ex ^ N m>o o \ii » i <.... ^ , a 

, | n >. v. s \ ^ -i i a <-n\ ^ 

X^S^I ( C£ Ck v: 

stranded nuckk acid (e.g., DNA that can integrate into the cell's genonx or replicate 
r ! n i < ! < s ^ 

In t hi * k iventiao ovides ; hod fo he speeds* 

destruction ox cells (e.g., the ? of mroor cells) by dm m ' i albumin fusion 

5 1 ! v i ! > i is v. n \odtusu\ 

(03781 1 \ v > s <. \o.s ^ 

cao'.>\K eta., as -v. xs r.dioVt pes \\-\ a\\<.m-. ouk :kd cuv .-fa-ho sebnnhs of 
toxins, or any molecules or enzymes not normally present in or on the surface of a cell, that 
under dels a I ^ v. n > <. « on \ > o i 

methods Of J xaeaoen : 'c his; art- «■ t It J o x.> Kn^e > >nc- knovo: the art, 
compound sac! i for exampk ' xxlie - ompiemem 11 oniaming \ miosis 
thereof) that bmd an inherent or induced endogenous cytotoxic effector system, thymidine 
k , < m > x > s n - \ drphtbarta 

toxin. . , ! j v " i ! i 

toxin, f exist o t xat r s c d s <- s i tlx a x t c agef or a 

rad >activ« met ion >! i a s ci as fo ex« i k 8 oj ot es rad u »t pes 

such av for example, ^l\f 5 %e, m L "fry "Co, *2fc s Ssy 'd>. % *>Y, !SS Sm '»Gd 
u *Yh, <! Cr, M Mn, 7 "Se. il 'Sn. ""Yttrium. m Tm s ^Rhenium, '"Holmium, and '"Rhenium; 
luminescent labels, such as luminal: and fluorescent labels, such as fluorescein and 

! x<> si hi 

nxc.de desma ion ceils (e.g the destruction of tumor cells) 0> administering 
polypeptides of the invention or antibodies of the invention in association with the 
faJt-us<acoc °"\ lr \ f v ,c-^-brx^ x xi i fvixxli r the 

specific s anion o cells g e iction o umor ceils) \ o t i istc ing 
^ n f v v < read <: t the 

pe ' 1 hta farthe pechk e o< isn tlx < method for the 

specific destruction of cells (e.g., the destruction of tumor cells) by administering 
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polypeptides of the invention or antibodies of the Invention m association with the 
radioisotope 

|0379] > d< ? \ ^ n .! v , ^ \ k >i d . > i ! % * «h 

iw mi n Such techmqus as. h..l but are not limited, to the use onuauKtional eonmgahng 
>.genn tsee e.g., U S Patent No, 5,756,065; 5.714.631; 5,696,239; 5,652,361 - 505,931 
5,489,425; 5,435,990; 5,428,139; 5,3-2,604; 5,274; H 9; 4,994,560; md 5,808,003; the 
v s s U ch are hereby ineo ed h r s 

[0388] n l s s o^ r iht J > 

t >, O (X! > >. 5 IU v ;^>-;0>'.)-i * v ! Joouio^ h; i ;!:■ s I'U'k-UU-i) humauf 

Such i - H<\ v it u H f s ! < U s v - i <i 

U . s v B« o u \mev below. 

|03811 ImtvtiK roc num p^unko a ... ^cueoU, n.vbkvm i.' ~ ? i- , ohuhsirwbo 

(a) assaying the expression level of a certain polypeptide in cells or body fluid of an 

d*as o 1 i m ? s n w 5 I 

polypeptide expression level with a standard polypeptide expression level, whereby an 
increase of dcx ease In the assayed \ t te standard 

apt'st i'v d 'v ithuif ! 1 t ttn n-> N * I u rAttisc^ 
high amount of transcript In biopsied tissue from en individual may indicate a predisposition 

li GO ! ! N - ' V ( << V 

the «|$ h »k 1 n clinical symptoms. A more detintUe 3, i o * \ *i\ may 
aliO^ health •> o s <w ><, „ o. i , t <. iu 

11 ) 1 < t ' ! » , f „ d ^ 

£0382 | Moreover, albumin fusion proteins of the present invention can be used to treat 

or pre-ven b- ^ > nm <. system 

dooalers. our.ab.u d.o-rdetN, C v disorders. > i ^ m, V . pulmonary 
h ■, s. - •> e v < v. h > !( ! » 

!i v v Mt! 5 >;an j< s t >e a nistered a pc ypeptkk of the 
i tn an effort to repi s | 

ixhr t \ m h v t f > o si ^ I _ * i 

S iwJoon H -oV t\ \ <• en I » V 0 m^te, of a 

polypeptide (e.g., an oncogene or tumor sepressorl to activate the aedvny of a polypeptide 
(e.g., by binding to a receptor), to reduce the activity of a membrane bound receptor by 
i or ; e itn; h - n \u nee h„,oo tc u soluble TN'F receptors used in reducing sniUn si omu i 
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wo mmmi^d pci isaxu^u.v* 

or to bring about t desired response ,o ^ x blood vessel growth inhibition, enhancers n: of she 
imrouju: rc?pt>n?c h> proliferative cells or tissues). 

[03831 S< * ! i ! i i t 

> { > f Ut ! ! < t : v He vt\1 'iciJONe^i 4 :Ji id 

elsewhere herein). For e\atipie. adnuuUrration i alhunun fusion prou-m .o- < of at 
least a fragment or variant of a i henux-uhe antibody can bind, and or acuinlize the 
polypeptide to which the Therapeutic antibody used to make the albumin fusion protein 
ftlu' i t erpro f | c 

antibod> used >ake the albs t <. os. Simdarh 

nio.no i ( > s 5 vl o r v an an f. of a 

1 ftetapei t c . ! <. 
make tiv i ; < * 
membra? e , 

pB84J At the very least, the albumin fusion proteins of the invention of the present 

gel filtration uv \ith tuuu; nn ,N ods well know?} to those of skill in the art. A bur • ys m 
proteins oi the invention can also be used to raise antibodies, whit h in turn ma> be used to 
measure pro e - > xotesdon oi the Fherapeu ». * tent I no * pro ,dr and o> tl e ail urn hi 
fusion ote k < » v ' ransformatio 

oi the st eel ot n a 5 ns 0 f the 

' ev > s ^ s x - 

Btagmsiic Assays 

i i t eterably I tan n Such 

doord o nxhJe bu iki i .m i < ov^ e Hbr eath Thetvif et , 0- the 

i.o;iesf vmJ n.- -oo e~ ie>e I .mo a.acm < ojos f o ~ C on lo".m--os ' rrrac Vtn.pT 
Blood Relate * N sr. - , the 0 - lenal I sorders 

« dn v u! i ' v r t e £e * s Uouo 

hseavs \\ I J t ! i i beaml 

cons mo W-itn ^ I > c s < ^bordi. Rq od S\ k i 

f ( <• v ^ s y. s SOa I i UN f ! s 

I 3 , uber of disorders, substantially altered {mere edordecn < ) ! 
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wo imsnmnu wiwsimumnMtf 

i c s \| scss son <. w be detected m tissues, cells or bodil> Huids (e.g., ser«s s plas rsa, uri se, 
onrn h ii *.£ ' s ! o *i\v< < t) inhi i 1 *. J * 

u * i s t ig tl rd 5 ention provides a 

OScl dU k di T „ J*." 1 ^ ^ s 

K k >0 S V i k n ! ! . it S * H f -i 

she kfjasaed v \| > * v * ) J s ' v ^ ^ o I ^\ an 

i <.„v>e i i d<. a N f t ! <- <. <. » x ! 

Is > e diagnostic a t « such as, tht exampfc 

on blood m-ipl; , 

f0387J rht resent vemion is so v^us - preu uic todkat vhm >mcnt 

C\,ki JO; ' - .0. v! ^CO v > ^ a , ^-0.0 0^ ! ^> * 1 00 1 rlK rt)0 

{0388} A \>vK-ii|; t e expression o ! a ^ . <k so . vA- t< >^ h; 

intended oiuut Uu > <s gum 5 me i - m sss. .it ; th evel ol a wsicukr 
pj\ 14 kk N \ - ^ a s v. v *-<. H» i 

or i 1 vJ : — \\ -\ v m poh ><-tkkl ^ V - s <, < So < nokvu. 

sample either < oily (t }g or estimating >b rotem j vel n mllNA 

level) or relatively (e.g., by comparing to the polypeptide level or mRNA level m a second 

\ \ Wl n ne first 

biological sample b iM^-r e or estimated and v>>- p ; J i a staodard polypeptide level or 
i \ \ I i >' Son 

K^djih \ a s e,- U>. i^i' , i t I f |oltv> 

I , i level or ?s.R£ \ level i >wn it can be used i standard fo? 

comparison. 

[0389] B v » % i v*. 1 s * i v t <<. » an 

ijidivkltiah cell like, tissue culture, or other source containing poiypepddes of the invention 
ns * u < N % v v n 0 < o t i ! 

s- k ^ , < s ' ! » M * - v kxrd -o 

e\ ! ' >e e» \ ' ^ A - "a v \ \ , I \ <k >• k N \ \' 1 >, for 

S j ■> p n » x ^ ! , v f ? ? 1 i S ! f ^ 

< v > - il sample ia to include mRNA sue biopsy Ls the pre ed <^ 

Total cellular RNa can be. isolated ft >m a biological sample «ss a; as > v.. tabic 
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h ^ ie single-step guanidt tx v phst N s o.roi rrs * e K i 

described m ChorrKzynski and Sacchi, Anal Biockem. 162:156-159 (1987). Levels of 
\R\ \ encoding the polypeptides of the nnuu>us. are ihen assayed using any appropriate 
method. These include 'Northern blot analysis, SI nuclease mapping, the polymerase chain 
reaction (PGR), resets? transcription in coeuanauen with the polymerase chain reaction 
(k 1 V J v en s * n i i <, 1 x > ^ u s> 

PB91J > ^ <. j 5 a <nv 

&.\Mv i !u! ' U 1 v t as s I s OU 1 

vun dbemn i s " i s } < u t h - > e - nd iwiecj 

a: lading tk nal an 1 > stance, a 

s t \ KwOtd i e v a i f ^ 

0* Arxptub' ti t e e ! ! s ! >v | ^ul 

< nmt contt s samples may 1 used o ic.' la i ^ ce of tea i \ m 

l ! > \ ! i unv Li* 5 e ^ s i ? b u< e n vr 

a e s t i us < - s L cd i on) a 

host . vJ n i <v ! v ^u> v< s tubal 

tdi una ' i > j N ' ! a v LLh \ >a n\ 

Assaying polypeptide levels in a biological sample can occur using any art-known d 1 

10392] V n s S . > M lO.UN, s i\<!fCE\. 

L^t sqaes u >,! sh s ^ ! ^ <. <, uwu! 

tmmunohj ! so kdkata 

M., et &U I Cell , Biol. 105:3087-3096 (.1987)}. Other methods useful for detecting 
IvK^ ^ a v c s ^ s «. i " s > sush as die oipvo.io hnksd 

i!^! o f al ^ n I \ d , s I \ \ 1 ?* m hods 

labels are know he .at 1 ud< n>c i - N s ucost oxiclas £ 1 

i,!vii«*opc v«vli si ! ^ . s ^n s di -s ' i ,x jdumi i 

and technetium u and fluorescent labels, such as fluorescein and rhodarnice, and inane 
|8393l The tissue or cell type to he analyzed will generally include those which are 

\ > - s > si Us' ■ f The 

protein isola c ems e i < or example, be such t ~ ieserihed in 

Ha \s 1 B lo's < f e, D ^ > - 1 x n - i.. •> bar s Mmm < 

n J ! s \j. 5 r x fK s u s u otpo itv 1 

k\ wefctencv < ira\ e - 1 v„ s. s n > o i s s tna 
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*x h o ' < * >v I s j e , v Cj}, J 

test the effect of compounds on the expression of the gene, 

19394] For example, albumin fusion proteins may be used to quantitatively o< 

psailta d< the presettct toiy peptides that b < \ , by, or x nt 
dbiunin fusion j > presen enti fh be aceompbsi >r example, b) 

mn noiluoresceece tet i f by ki n 3 sk> eh 

coupled v/h *:copi yton or i , < 

[0395J h u ! s c * i i 

fragment or variant of an antibody feat specifically binds at least a Therapeutic protein 

hv. i <. t, 

t s s 1 y detect the presence of gene products or 

msc ^cd ^ s or oen i < ! II s f v > s j v 1 

nor- K, duo.v •.er ! ,;e nxhn ocx employing a bunrc-.ccutly \i_hJ rt Ot-h e-oplcd with 

v i j v 1 r hi ctiOO 

[i3M| The subunv t m^i eiesn of the pesos,! in ui' ' j s s f <e 

erKsKned ht\t <h< i s ( It t t i t f p or non- 

hmnunologh il sa> or so to det etion of | lypep ies hat bind to re bound by. or 
associate with an albumin fusion protein of the present invention, in situ detection may be 
os i histologics \ i \ apph reto a 

febskil antibody or polypeptide of the present invention. The albumin fusion proteins are 
p cf< abb v < liti? ni 

I\n Sigh t a v. i s v -> ^ x < > , , f i 

poh pi 1 1 c s ! e e^e. i ; b >o c s e.< s u t „ v s ; <, ^ s , r t Hut also its 
< ! " ^ s > ' < < <. or Jmars sv II will 

iv d > pvi u te it t > <■ v ? o , „ t x s sta-' 

t < s n l \ 1 t io \. n' J v o 

{9397} 

> 50 ? CSO I v. i ! v S v<!|>S v K 

i ? K'uba iv. no. u eses e of a JcteeU! U-d ibod> 

<. ^ 1 o s s s ^o 's Sv < > 

Osoo i ho hou-d usu^ebv t ,T -. eiun'^ e: kxroxpn- t I \ no\ > ^ rfc « * 
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wo mmmi^d pc?ts3«m ^j.v* 

■> t ! wi ^ > y u >n>r seed M>ppo ». ^ t <.h sm. ' N 

n i v. s ! k <• b 1 v f s si i v w 'O ft III 

$< noble hem N t s. ^ \ I - ; * s s 1 < ' < s 

the invention* The solid nhvtsc sb^ ' i s *v v > s *uh six- Kdtor a ^ ori time to 
5 tovi inbound m x:< ; a | *S xaytid Options > h antibody i subsequ< ah abeied 
e am si bound hd oh s s. u s. s > ! ^ - n s 

I > v ! N < 1 s. ^ * o 

a. polypeptide (e.g., an alb™ Mm protein, or polypeptide thai binds, is bound by, or 

^SsXist*- sx h j>. s \<- , Us v' Oi'-fOU O * i 0 i ! i O * v .s.^.rU < v [iK 

null k<hos pobN ss v > s >b I sis 1 st mu h.'k r rul tel 

< v ! v Lou < ! s. r s.r v j. 

>< s. v The 

x c > > I s i j s s J); s as the 

uinednr n 

be spherical., as in a bead, or cylindrical, as in the inside surface of a test tube, or the external 

s k 1 . x s.1 is , etc 

Preferred supports include polystyrene beads. Those skilled in the art will know many other 

f 5 s - J I s, OT si ! I i k s t «. ! s, A 

oj u-ux - . s ro :nvUtvsuon 

[MCMIj The binding activity of a given lot of albumin fusion protein may be 

s. i s. h ds o g sl< lied in he \ k 

v > i ■! s. \ „ st aser S oj n < 

r>''.S:!ii' - ■> \'l s. > ' 

ftMQil pic obtaukJ hom 

} iodh ^ 1 so ix dctc s ! 1 ^ ghig. For ex; nple, in me 

, >S s. "S< ! ill Ml ? i I > ! » 

diseased or neoplastic cells. 

\Um\ Labels or markers for in vivo imaging of albumin fusion proteins of the 

* vs. M i ^ * I 1 i. 1 For 

X-radiography, suitable labels include radioisotopes such as bar! tan or cesium, which emit 
Os. s. ieis,d j i i \ i * <, s - - s ui > v \ < j.j 

ESR include those with a detectable characteristic spin, sueh as deuterium, which may be 
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wo mmmi^d pcumiwuwifte* 

incorporated into the albumin fusion protein 'by iabalir^ of ootriefits of a ceil, hne (or bacterial 
or yeast strain) engineered. 

(0403] V in « i<d \ aitmunn fusion proteins; of the invention whose presence can be 

u\ cui ^ >n I c > > u ennon \ beied 

with a radio-opaque or otte appropriate compound can be adnnn tiered and visualized in 
vivo, as discussed above for labeled antibodies I uither, such polypeptides can be utilized 
for in vitro diagnostic procedures. 

{0404] 1 tk t 5 J d 

with an appropriate detectable imaging moiety, such as a radioisotope (for example, ;?1 h !! la 
<o ; ,e-< t an c , ! ! v \ \ o - a ^ ' < -e o\ > i tnv s 

{ ' 0> v ' i it \ k t s 1 

t * <, s t ; ! v. K v nccf vsi.d 

the isr s _o!e % ■ -o, n^d hi, acvnnfoe the quantity of im nunc tr- v*\ >»v bd m produce 

A t) ' > ii! itvlt Hi Ul l tUt tot hbM s , 0 lilt O 

r± v\ ss ou f \ b m fo <n The 

labeled aibomio hasten protein v then preferentially accumulate at the locations in the body 
which contain a polypeptide * es oath 

i df , at 'vuo j 1 ! v 

S.W. ) ' fa <, ! ? t i ^ < xx * Theh 

Fragments" (Chapter 13 in Tumor Imagim;- Tin: Radiochemical Be fa a' km of Cimcer, S.W, 
* atel i t ! <- u s > x ! ' 

f0405f < >m t n % s % I „ „ i < i v t ^ v t s a < 

- ^ ■, s ' ne to a reports i - , o, ' fo 

pnxhn; a, ae uo<o;c mtcauxv^vo b ! \- fofoileo \ , "bo but/yea. I fool loununosa rheU 
\ N 1 \ , s lt Ooun S 

'Monv Walkersvilkc MD); \ oiler et al... a < > bufofo } i .507-520 d'V Butler, « 
Meth. Emymoi BM2~52$ { SI); Ma I ed,) 980, Enzyme Immui CRC 

ess. Boca R I shrkav i8h Enzyme in xxsssas. K| - i Shot 

Tokyo), The reporter enzyme winch ss bound to the antibody ov react with an appropriate 
si bo: ee pxtcufoh > <nva,oec - fo o, ; i • ■» -eef a manner as to pnfonee a chenbeal 
mo ^ « to m u*ud 

noans fo-pmn- <.n-\ c- ^ hi J c a; <. -s-O' o J xxohhy label the * si J nxh L hut ,oc 
not limited to, mahve dehydrogen m > * xeai e!e J<. ss d us, 

m 



■soon-rase, horseradish peroxidase, alkaline phosphatase asparaginase, glucose oxkf&ss. beta- 
galactoskkse, ribomielease, urease, eatakse, g!ua>se4^phosp.hate dehydrogenase 
Uv^oirnuv * > * i ^ v. <■ ^ x i>H h^a l\ 

colo: neirie vthod v < pk a oornv. e \ahsu,ae lor v - ortot enzyme 
Deteoa n nno- Aa K „\ s S I > J ! ^ < > ( v 

>\0 <e i v 5 < i t v ' 

(040€j vil * ens ins nnr ok rad $ lle< < ni d iarn o a vaj 1; 

J o hvi ti £ N n I i \ \ ! j r } \ a t tor — * a 

h is possible to the use the albumin fusion proteins in a radirdnv;nuur>oassay (EJA) (see, for 
example, Wenoraub, s p of k o < » <i ! ^ Seventh 'Training Course on 

x\f, 5 m ' Us < ! n ^ h !^ M>\ Vs ^n i'i\xt,n\] 

by k VioK v vm 1 uiK ^ < - s. , 

hmhed < a gamma counter, s. seinbkalon er or autoradiography. 
|§4P7| -> i h v t s t 

<> - » v Mo s n t 

the imtmta i > ^ a nen a ^ h nsl ^ 

* t h s 1 v ^ v m hi R md Mcn» C.F., "Bifimedosmi 

Ca,-bme; Agc-as * <-nh< rvubiaheled monoclonal Antibodies," m Cancer Imaging wzh 
Radiolabeled Antibodies (D. M GoMenbsrg, Ed.) Khmer Academic PublicatkHte, Boston; 
Saii, v. > v \ 1 v us a > i 

radlaptojaeeuticalsn Cril. Rev. Ther. Drug Carrier Syst .1 6:2(0-244 (1999); Srivastava 
SX Hi > M v 1 v <a <s ruvl >k i ^ ? I x »k 

no ( »sd aitibi lies I f. S 8 » * I) md i S and 

u v. I v ^ nil s < d,op x a*o <.nvOU n\ 

, »«,«' * : ~* l 2i \n ^ J o v. e o n v \in b houxl to said 

\ ' uxnm fml m proa ms tn»> >< aseel ecordiog tu the pn seat invention Fhs chelator may 
> , n f nn uss > ^ 

protein. 

(0408) s <. <. * vu 

to an acyclic chelator such as diethykne i w \ x % v *s . i acsd (DPTA), 
i i J t of DPI Is oendhnitmg exam| he chelator maj 

be 2 • { p - isothiocyat)atobenxv1}-{>.. methyiriiethyka^nriajranepfintaacede acid ( IBdNt-Dl''! \. 
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wo mmmi^d pcx *s2»«uu<h.v* 

I ov s \^ n ! x ! . ^ ' ^ t ! 4 - * t > ^ x < \ \ \ 

en - jcid (niiro- 1 B4M-DTPA o n tx^MX-DTPAj; s <^ ! , n u bt 

i cid tOHX~TY*T Vi oi K-\2 <nm i 5 Ji'ic- 

? 3 * > i i v\ «. 1 v " v \ u t ki«3 <mtc CUX-A 

DT?A)< 

|04b9j In another embodiment, she Albumin fission protein of the invention are 

attached to an aeyciu a < or sue 6,6"-bis^N.hhr N 

\ i < t N 1 | f i \ | j x N > "- terpyridine 

(TMT-omine). 

\MW] i <- s K sji. iK m' ? ^ v s s ! <> i v 

Albumin fa - N x N x 

tetra cetk acid ( K)TA) in oth s meet < t 3 >d rt ms he O 

Vie, S IN In HIM 1 <-k n ! v, S 

usefid for comogarmg DO! A to a polypeptide are commonly known in the art - see, for 
example, DeNan > 0):2483-90, W®i-l « 1 >,< 

I v { «. t «m '"WJvi^ch 

I <d n k s s v v n t- s ! " ■>! n i 

5,756,065, which disclose chelating agents that may be conjugated io antibodies, and methods 
for making and using them, are hereby incorporated by reference in their entireties. Though 

U -v !> t en? • ^ N < S f > > is < £ > h s 

,\ si ii t > Si - o n ' K v > s > *, e \ a 1j 'J tt 

J aiaa v unru- 50 ethos polypeptides. 

(Mil] l v< i I << I w i si U <. a i it <. ss 

v s * , s x < s ! !< v. "> "> I h* i f . ^ m 

c vi m <> \1 i \< > > s usjOj 

•»■> I vt i- iJ , \ \ k ii ^ V DeshoindcfY 

a / \'uc! Med 3 km (1990) <i Ruscr ef «/ , ihoen></ < >V,n / hl5fl990) C I Broan « 
M., ,U S < 7 » f < n » 173 9 it Anderson ' ^ a ' ed 3 850 

(1995). 

[#4121 in v. v j r s a ^ ^ i i .-di 

ad tu f 0 s v i i ? * p 1,'U.K a 

mosphate groups, an led se Aim u ptotein ol eenb< 1 \ > i 

embodiment, the chelator is a chelator selected from the group consisting of DOT A, 

m 



analogues of DOTA, and derivatives of DQTA. 

10413} I- <. ^ * Ho the the 

\hhn jus njsot p~o r of K .ire i ec U-e> -4 d- 

ui?!<\>. , r s \ N I > ) * <. M 

I > uf < , \ i x ] 

ten!) 1 1 x ' - . *« , , v v ~ \ N de md 

! slogs m der tives tk S ! s ! 

! Km I^J Xuc! ^ $ 

1156 (1993); and LIS.. Patent No. 5367,080. Other suitable chelators include chelating 
agents disclosed in U.S. Patent Nos, 4,647,447; 4,687,659; 4,885,363; EP-A-71564; 

WOS9/00S57 ia iir-v:^i. 

|64I4| > v 1 v m 

can be used m ilk prexe t m tfioo ncluck 

t« i v c i ! 1 v «. acid 

G5i\4 x > I i f x 5 v x « 

s N \ t t v «k * x " i s v I t ^ 

t , , V.s et-;s B\i 

[04i5f be o$ &» can be aicul 4 to f.-Vi ^ ok m 

Invention is <x-(5-isothiocyanato- 2-met.h.oxypheny.O- 1 ^ J ^ ^ 

i "* t v ? *v v x , ■ o v s \Li s > < > \ w n \ -ah ot ester of onr^ 

, j v o N -e. - * - 4 a , s , os dv * " o \< KvtA acid 
may also be used. 

fb4l.6| .Albumin fusion proteins of the invention to which chelators such as those 

lecribed are coval < v v e C s > x c of nV ehelatosi 

with mo' -■:.<., tides xlui tm srms-H u>{ thempc-uuc , • »v> *v or hm;h therapeutic and 

* k , i nL. Ho \ 

lu, Pb, Fd. Fro. Fr, Rk Re. Rh V m, ) o Ihd. and S r. i v.smrL- of 6k radionuclide used 
for diagnostic purposes are Fe, (id, "In. ,: ' ? Ga, or ^Ga. in another embodiment, the 

for therape c p s< , ' - > D%/ V Y " ! fo "Fe oi Cm In one embodiment, the 
tidtoooi Id: mn-d mr jmcne-m pnrpo ,t> sa '' ; ! !o t«r F\ample> v! d\ radionuclides 

v. 1 f i «• -> <. I s i k v. v v L m s 

In one embodiment, the radionuclide is ;?5 Sm, ! "La : "V1?. or " 9 Gd, 



[11417] Pievuo' roetJ sMsonnebdeN t vlndo M s\ , " ,v ' f , 5 ; > s < s % - 5 S» 

M Cu rm v v Ru : JS *Re 5 I u. IW A u, 4? Sc, w Ga, sl Cr, mm Sru^C«, S67 Tm, * s Ru, m Re 4 m Lu, 
^Au, ^Pb and i4! Ce. 

{.04i3| In a particular embodiment. Albumin fusion proteins of the invention to which 

u,V, rs »'« on n. ok! J i * ! I vl <- *h a n <. i v v • >n k group 
consisting of M Y> U1 fn, !77 Lu, "Mo m K h and 225 Ac. 

10415?] \ <. . ^ "o/ , w - ^ v \i h 1 ^ 

! t i ^ v. ! u * n ' , 1 ' 

'As !S<s Re, and \ are u-end o 'ho ppli>.a som i a i o Ac. ;m J < oJt> t UsAA 

Ml", ' . X N> ~v , v- > I >v ? N! ^ N < v \ s lv ! 

as ,: "'CAc. !i! Ag ; m && f :NS Re and '''°Y, as well as other radionuclides of interest such as v AAo 
2 %i i?? Lu, ^Rb , i0S Rh, m $*k m A% m m SS Sr, H2 ?x, m ?&, m Ha, m l% and "Sc. 
Ub^nm i ! i <- 

, - «, < ts , ii i " 

|f)42l)| <. < i to which 

chelators are covaientiy attached may be labeled with pannmmnebc metal ions < in Jhp ions 

hi v , < , I f „ n v. 1 n ? - 1 2 iN 42, " < 

40 57 " i i \ M ~t ? v \ ' t 1 \ \ 0 I x < An \m ! oi, 

Tb, L)>, Ho, Eg log Yb. and Lu { amagneik metals i 1 in compositions for 
magnetic resonance imaging include the elements hovmg atomic numbers of 22 in 29, 42, 44 
and 58-70. 

|0421| !r m - i j f v. i u 

A' - o v ,> , < c vLo ^ i s ^ . CKt Ktv , on < c | it hfm 

ianibaaicfe M 5 < En), G g Dy, Ho, Ei i 

Yb, mi lm, 

(0422] h \\ is \ u t u < » >. t 

U <. ! \ ! > j.\f on «t 

nc i n\ co on i M'o 8 5i, a >d 

10422| It o also possible 5 c alb min » ssios pi >teins with a fluorescent 

compound. When the tbnoresceredv hg^Aj acoAeh ;« rxpoe.d n< light of ;he proper wave 

n I n n can i v ! < 'tin escs i c i xnn 

used fluorescent labeling cornpoends are fluorescein tsothiocyanate, rbodamine. 
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111424] The > t t fWioo po.n <.tn -i he ^ ^ \ I lib. >•. ' ' us >. i 

emitting metals such as !>2 Bu> or others of she iaatbanidc series, These metals can he attached 
to ly usir 1 5 > ; \ i acid 

10425] 1 o v? * > p - * ^ * % mV b vit'| ! ju 

io »,! to 5 ^ ' - k v. J« f tarns ^.anuv 1 i' > e u 

a t t i v. v. n s u v * < , o " 'iiiic 

it <.<.?; tv \ s ^ ' V i 

compounds are lurmnoi, isoluminci, iheromauc acndiniiun ester, imidazole, acridd'oam salt 
and oxalate ester, 

|§426] I v. h v. i < s i i f i 

p 1 \ O | } > 5 

! . o'i d s 4, > ? m i <. \u s . v v - s v v t the 

t k it ! v. v v ^ n \ ^ m n \ 

detecting the presence of hmoeesceoce. important i v o compounds lor purposes 
of labeling are kaoienm lucifcrasc and aeqisorm. 

Trmsgmk Organisms 

|tM27] \ i e ! , >t 

n iMiiki.lio t > i v x s ' ~ i ^ s 

into which r<. v mh < o „ s r.o*j v t v <i t "v ' Such 

genetic material Is often referred to as a tramgcne. The nucleic acid sequence of the 
,m , - m < t r v o i vm i - i \ <. ! uJe c 

ics i -mop\ eecN > \ -• e ■) n s ^ ^ f 

the encoded protein. The transgene m&y he designed to direct the expression of the encoded 
protem ma 1 i t N v ^ \ > « h>ee i 

by the organ i > om the milk, b mint r or seec f th< - The 

t us sent ma\ - o u isi - fmx le N acid sv jue«c< - dei ved from xh genome of the sai c spe t - 
or s t ~- , " J \ i v v. „< i be 

oiwnk^i v. r ^ <> >. ! s t I s 
o m v v 0 J , ^o v f . s I a M > * is 
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{M2M\ 1 hi te m 4 gems cell Kne transgenic osgv?m$«r refers to a transgenic as «iis 

in which the genetic alteration ot genenc in format-on was introduced into a germ line cell, 
thereby conferring {he ability of The tr.nweah e-n-amsm to -ransie" Uk- emetic mtorm&Jkm to 
offspring, if such offspring fact p< ssess some ot ail - i ihat akerath n or genetic 
nPo u>>> Ki t vs » . 1 v ni - 

! \ t\ f V , >< v. ' 1 1 <( V 

i ! ! s t i ,o s x v <- the 

recipient, in the last c tss . she the-ed <»r introduced geue m,n be ex; <U different!;, than the 

10429] A trans ere trgamsm map ! tr< sget e anin or a 1 ans enk p!aM 

i \< K s 4 *. U ^ t * f ( >. 

ekxttopom^ ' t } i i i " s K ^ w w vmIj h\h S 

and retroviral infection (*e* * S Pater Nk 4,736,866; t S Patenr No 5,602*307; 
Mulltns et at (1993) Hypertension 22(4n630-633; Bream el a/, {1991} Surg. Oncoi 6(2)99- 

IU I M 4 * f * />,<Kn«0< *U>^ ' Mv \- ^O. ~^KV<n 

i o - Rum&aa P.re< i 997 Hie el >d of in?.? dues ".'i 'u^ 1 . acid fingments into 
< i ) s competent mammalian ceils can be by any method which favors 
co-tramfonnauon of multiple nucleic acid molecules. Detailed procedures for producing 

nsges ears avail; rle k luding the diselosut 

U.S. Patent No. .\4iU>,?43 aud U.S. Patent No 5,602,307. 

P430| A number oi recombinant ox tfmsgi uremic* tav< v n produc d including 

those which ^\ * • - , * ■ 5 - I • - " >^ 

simian SV40 T-antigen (U.S. Patent No. 5,728,915); lack the expression of interferon 

Kgaal J<- I » Wl - t < ^ !N ! X O " U ^ I i > M v I'Xki 

(U.S. Patent No. 5,723,719); express at least one human gene winch participates in hiood 
pn.vujn. o t i \ 1 U wt n\;rn\ to the eo?Klino S 

existing in naturally occurring Alzheimer's disease (U.S.. Patent No. 5,720,936); have a 
mdneod -.ap - s - n-meea: c- ! ' - eUn-ho H S Paten 4o. 5 f t h 507); possess a bovine 
growth hormone gene jic ei at (1995} Genetics 143t4):i 753- 1760); or, are capable of 
generating a felly human antibody response (McCarthy (1997) The Lancet 349(9049):405). 
|0431) A tile mice mo rats remain th< tni ih oi oho :e fo? < > ' trans* mi 

e ! o- v t 4 s , s v 4 <. N; r - v v >jai 

pecks Tt g c eedur h&vc been successfully utilized * varieo n r- mir\n< 
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animals, including sheep, goats, pigs, dogs, chtu, monkeys* chimpanzees, hamsters, rabbits, 
cows md guinea pigs (see, g Kim et a! (1997) Mot Reprod De\ 46(4) $15 526 
Houdehme (1995) Reprod, Nutt, Dev. 35(6):60$-6l 7; Petters (1994) Reprod. Fertii. Dev. 
5 »3^s V ^ke < i 
ice 75(2 >?8~585) 

|l)432| Ift > i i "5 t ^ 

I $ I s o s u that ts 

, j * v< . n genes 

$ v c" n <■> •* ! «. v v v. -v M 

whey eid p« b k > i (see Dil s 1 N B K ! s J * 10 k 7 Clark 
et al (1989) BioTed&oto&r 7 4S7-492, Carton */ tl 198 8 >Teoknoiog) 5:1183-1 87; 
and Soahct t A ^ <. s i A s o<e v> * k 

pkniu large volumes of .milk and have long iaetatine periods, lor example goats, cows, 
camels or sheep. 

J0433J ^ t v Ik nentKM eat Iso in a 

transgenic plant, e.g. a plant in which the 0R& transgeoe Is inserted into the nuetear or 
piastidk genome. Plant information procedures used to introduce foreign nucleic adds 
»,l>i>u v j N t ow 1 ta 9 a tn She art. See, tr 5 Vad 1 u 1 )o ndmo 

Voi. Recosnl s it )N k ban D") 1987, Wn end Grossman Eds , Aca < ni 1 

European Patent Application EP 693554. Methods for generation of genetically engineered 
plants are further described in US Patent No, 5,283,184, US Patent No. 5, 482,852, and 
, > . - o i , , , p - - J ' > reference. 

Pharmaceutical s>r Therapeutic Ccmpmiikms 
19434! 

i K n 1 by any conventional method including paremerai f ■> < n> or 

Mi«Ki d injection or intravenous infusion. The treatment may consist of a single dose 
or a plurality of doses o ver a period of time, 

f§43S] While it is possible for an albumin fusion protein of the invention to be 

.v , Hi -.one a - p. i \ wpicnish; ^ a \ >> 5 „ U o A, s 00-0,; 

smO^ >~e i HUv Ki.vj{ i. < > m at , * -en-e oi 

being compatible with the albumin fasten protein and not deleterious to the recipients thereof 
Typ ) v carriers Al be eater or al £ wb.ic v. I >e steals md pyt gen fee 
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41 bnrnin fusion proteins of th tion are particul $ 

aqueous earners such a • stsrtle pyrogen free water, saline or other isotonic solutions because 

> * l \ i Kv 1 ^v. ' n < o > <t s < k. eh,e u,. n , <m jf the 

or longer time periods before being dispensed. 

(M36J .\ i ! i s t t > 

prepare z ng in v. { > s in i aqueous 

* < f n i \ 1 •! - k 1 o< > ! e ^ lb < v < -t 

P43?| n < sm ^ ^ *v la 

\ < ivesti'oo can be formuiatec < rsing s? 1 

"aerosof : includes any gaobnrae suspended phase of an albumin r i . protein of the n f i't 
invention which is capable of being inhaled into the bronchioles or nasal passages. 
Specifically, aerosol includes a gas-borne suspension of droplets of an albumin fusion protein 
< f u uOo r v o t t\ s v > v m i 

^ | IU, Kl ' v UN f . V i ! * - s < ! \ Ml 

ootvuoo suspended in air or other carrier g&s, which may be delivered by insufflation from 
u inhaler device, for e m See run \ So< >> < .';u ? r •» bv A" r,.«<on 

7>nec £/fe Horned (19 87); Gouda (1990) Critical Reviews in Therapeutic Drug Carrier 
Systems 6:273-513; and Raebum e/ of,. (1992) Pharmacol Toxicol Methods 27:143459, 
10438) he fo;:nal r , c sup rt 

o n ot v i 1 m i> > oteio M m ths 

! \e -ft a > o i ^e t ^ m 11 i ' |vu -i n<n and albumin 

portions oi the albumin fusion protein ' fopkahy he human, In some eases, wherein either 

U> )}H 1 M i s ! v. f M i } i is 

on o v ^ , vv < v <. j\ < > 1 - - N ' ' * n« 

\M$9] - 1 1 N > v pfesuve s s x > xnd i as 

i d- snJids. 

the u > ! > \ i v that 

> \ i.k i ^ vi - n ^ r \ k. - mi \ v rc , ep.i ed os 

ill * ■> ^ w " < S i i „<v " v ^ 

t m n-.it .Miad t e s * > k a 1 v\e\ irs 'p ^*beproJijei 
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[0448J Fnrntulaurois suitable foi parent**! dtaunistratkm sciude aqueous and 

que i oi.V ! o<.U> n u! or sh| v on r! uu' f oj> > < -. a s 

and solutes which render the formulation appropriate for the intended recipient; and aqueous 
and nonaqueous sterile suspensions which may include su peo.d :•>» agents and thickening 
a-cn •* *<■ n s is t i. | <. ^ <. x. i m )r 

example sealed amp vials < nge j may foe siore< freeze net lytqfoi ;ed) 
condition requiring only the addition of the sterile liquid carrier, for example water for 
t v c s < or it >r tif «s< L\ui „ < ^ suspensions 

h ' 4 1 s ' un fo c t vet <. 

protein portion at a lower molar concentration or lower dosage compared to the non-ftise<! 
^ued fo 'o I tK^wJi. j iex.nM^'u? ! 1 it oi< i)^ 

- 1 tv In I < ^ 

[0441 1 v a evnnpie «kj an afoumsn t wion no oi i v i n p 

one of the proteins listed in the "Therapeutic PmtempT column off able I a$ one or more of 
the Therapeutic protein regions, the dosage form ess he calculated or toe h e pote.ne) 

of the albumin fusion protein relative to the potency of the therapeutic protein alone, while 
taking to account the pro ; 

compares! to that of native therapeutic proteim for example if the therapeutic protein is 
typically administered at 0.3 to 30,0 RI/kg/weeL or 0.9 to 12.0 lU/kg/week, given in three or 
seven divided doses for a year or more. In »M "fasten protein consisting of Ml length 
HA s i to a dn>iwj { in an equivalent dose h term <l u oo v. > ,v t t 
^ i ^ t ' I r s "> f ^ > u r v % , - w „ o s v \ - u , > iw >.o , 
■week,: once a week m less. 

I° 442 l ° - ol v u w? o i \ n ed \utJi t with 

a suclt Jed tf ' , t , 

dr m an 'us >n o m , >ojwnl - to e ^ > Uu\t s m 

address rceo , o o , > v * s ^ K si „ 1JV v 5 j . ufonc mto 

>*ce >un foe ^ j s j , h ,, cn -; 0f , 

^ 5 1 s , , < m rhe 

albunnt tMr < en M v s 's to as , he ^ o* t, .to - d f nii that 

na^ e<« t use he heH o v ^ o v * „, , oil Cv to Js sons As 

described shove, formulations of the invention may be in aqueous form and : >-say be stored 
under less than ideal circumstances without significant loss of therapeutic activity, 
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|0443) Albumin fusion proteins of the invention can also be Included in 

s ; * s t s ! s ! y be 

administered h\ natural products, including milk or milk product a ^ -e irons a Uimseenk 
mammal v. ' ^ 1 >, os \, V\,s< <. - > v * pi 

*i | |v4 x t N 1 J f O* d K f ^ V -4 O V n 

protein The albums; fuss m pro! in can ai be provided in powdei o; table; form, with or 
without other known additives, carriers, fibers and diluents, Khrtraceuiicals arc described in 
Scon Hegeohart, Pood Product Design, Dec. 1 993, 

(0444| The invention also provides methods of treatment and/or prevention of 

diseases or disorders (such as, for example, any one or more of the diseases or disorders 
jsi i . . n - i s v t >nf , -so) >n> i 

pj u ; < v > f <. ' i 5 e 

mventmn bk umet 

(0445$ The albumin fusion protein and/or polynucleotide will be formulated and 

dosed v o uaMhc clinical 

condition of the individual patient (especially the side effects of treatment with the albumin 
sion pons. <■ , I isn-Mi.tw 

k > ! Of A ct ^ 

amount" for purposes herein is mas determined by such considerations. 
|i446| A.s i t } s r h f ts s *. . >o nt or he 

h > t n *^ p o n < v ye* dow k I I s n tlx n <. 0 ' t 

\ * > u i v v h o I -e 

ll ><. t. vi ; ! v. ' i v. J 

»S i \ I f ! <• O tt 

oi d\\i 

>o ! 1-4 injections per da> mo 

J« wiiv infusions, for example, using a mini -pomp. An intravenous bag solution may 
also v . i i 1 aid iPe -m xai 

following treatment for r * \ to occur appears to vary depending on the desired effoei. 
|044'7j \ b n ! ~ or dmnustomd oral > 

i I pi niracjsteraatl travaginaln tra < f i i! * by 

ponaov mxnv-m cols Otoev m < i < I onem > , ^ \ m, m <mi or n< al ^mn 
I har aceutkalh acceptable earner* refers to a non-toxic solid, semisolid os liquid filler, 
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diluent o r\ i ^ v.s t a\ \cJ 

v t i TR\k Of v )ST' v U „ > > t is t mv. *i 

Si^f -s , ' 'w^l ,-k;\,.;M s n " ~ A i v > \ 

ill us ten hot ynuck ;s of the * •. also 

-anahk> ^Sum ste^o i v s s ^ s \ ^ ol ab~<vie*H: slbaonn 

CS.OH I pKVn > >U s ^ ^ <■ ! S s i 

iot racist err; ally, sntroa,nu.o \ brtrapentoneaHy, topically (as by ponders, . ■ ;':r,i!\ gels, 
drops or transdermal patch), bueally, ox as an oral or nasal spray. "Pharmaceutically 
acceptable carrier refers to a non-toxic solid, semisolid or found filler, diluent,, encapsulating 
m tefi %l 1 ! e. 1 he >;t ' eio tck $ to 

modes of administration which include intravenous, r-intwi at \ apcioo eh 
intrasternaL sufoataueeus and fou.-.ar.s Tea iifoecon .d v - a -\d formal , samples of 

t tio >. a > ; : - it, i ,o <. 1 . s i i H \r ( ? 

n lit i 1^ (such as, for example, semi-perrneable polymer matrices so the fbnn of shaped 
articles e.g t ! 

vrruK or 5 , ^ \ < t u < u. 

as, for <a <ie salt). 

P4#| Snsiained-refoaxe matrices include polylachdes (U.S.. Pat, No,. 3,773,939, BP 

s a, v ; { 1 _ < i - ,. i * t a!., 

) Opoh N I i fos ' | b S ir s e fo I i et afo i 

bia-nei Mdter Res 15:167-277 (1981), and hanger, Cheat Tech. 12:98-105 (1982)}, 

i si ^ 1 , » iU d S ^ s i \ t > 1 }\sT 

|0456| -sax «v w w i i > \ > i > s 1 ,v < < hob 

i ^ i ^ v ^ n ^ 3 , v <. < s rao s (sco 

n< i >fo i v s s 1 ! 1 i m ' < n 

v \ v , < i ' <• is Sv v } \ pp 

32? t 1 -! s i s t I of 

s , i i < a* * '.om| ! - i I r il Pros. 

Natl. Acad. Set (USA) 82:3688-3692 (1985); Hwang et at., Proc. Math Acad. Sci.(USA) 
OJiVi !>>in "> rf i v- 4 " - 4s- fofoOfoll bp in>e 

Pat, Appl. 83-1 18008; U.S. Pat. Nos. 4,483,045 and 4,544,545; and EP 102,324, Ordinarily, 
e e of the s.mal 1 < 2 * S gstroi I r type in whi he lipid 
content is greater than about 30 mob percent cholesterol, the selected proportion being 
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adjusted V>~ the optimal Therapeutic. 

10451] , ut j ad 2 4 ^ ,m v.; < s i i! \ 

paly uciet ! - te ion are delivered b> t > i jg« " s v 
CRC Cm. Ret. Biomed. Eng. ; 4:201 UVS7); BuchwaM st aL $^5 8R:507 t 1980); Saodek 
et afe N. Engl, .!. Med. 321:574 {.1989}), 

|0452| Other controlled release systems are discussed in the review by Langer 
(Science 249:1527-1533 (J 990}}. 

|04S3| I ads < t > uslon protein 

< I i f ' ' 5 1 i v. V i 

e.vi uaHe utc >e < . 1 * s eon t \k a> uuisat >k 1 < 4 s 

employed and is compatible with other Ingrediehts of the formulation. For example, the 
formulation el does not meiude uvido-ine, nrmm ri u 1 mends dot! arc 

W ! > - v „, <, if , f < 

£u4S4j Generally, the formulations am prepared by cont.ae.ting the albumin fusion 

i k 1 s 1 v\ divided 

sol I e both Fhen f necessary, t 4 1 , i ? 1 i 

Preferably the carrier is a parenteral carrier, more preferably a solution that is isotonic with 
the blm U es of such carrier vehicles i 

solution, and dextrose solution. V s vehicles such as fixed ods * ethyl oleate see 

10455] m <. com ninor oants oi ddi < such as sobst&noes 

d Us Ihik > <>< tt mi ,',!k em m ^ *. << s , t o ( a m> ems it 

v s . t ! 1 < cb as prvsoh.sK, utrate, 

•t- < u xi<.t<. im ^ u i»'KL ^ - s smh as a-vo >v 

> 1 "- ^ > s > - 4 \ \ . ^ ; e *< - m, uaomr at 
tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hyrirophllle 

poKoje^Such a, <• fen , s -wn 1 . - f nm 

acid, os urgittim monosaccharides Ibameharides \i otlxa earb hydra? % in n - 1 

C 1 * Os n . t - \ I L'i \ 

\nsu* L bds s, ; ,y ; a „-mm >; ^mnmh v n n t-m . * . -1 m 1 tx>n»j<. 

t 4 such m po or VLG 

P4S6J The albumin fusion protein is typically formulated in such vehicles at a 
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8. It wtil be inderstood t a the < o! certain 1 h< oxcgomg >xdpK-n carrier of 

! > vS OS J ' ' s | i X " s i N 

|04S7| \n> i ' ' *br therapennc ) > s $ > van be u it 

Sterdiia u n > ! » <. oa memb e.g.. 0.2 

micros i uiS ^ V 1 ^ > > crdlh a^i'Lot 

> s hi ^ v n h i 1 o<- l 

having . stopper ^ > < k by a hypodermic injection needle. 

\{}45B\ ^ - v \mred in 

unit or i v v containers, for example, sealed ampoules or vials, as an aqueous solution 
or as % ' ' > » » 1 » v ^ o '<•< % 

formulation iOoni viab ars tilled with 5 ml of ste a kH'i he red 1% bo v) aqueous albumin 
i i j i tjon, and the restoring mixture is iyophiisxed. The 

I i i s ' v < 1 v i s pr i an< » 

polynucleotide using * v. «. \ v i 

[04591 la 

formulations comprises 0.01 M sodium phosphate, 0.1 S mM sodium chloride, 0,16 
-mromole fockun t id p*« tern 

polysorbaie 80, p 7.2. In another specific and preferred embodiment, the Albumin fusion 
protein, fbnnul s S us M sodi m.M ? d^ 0.16 

s , ot n.ru< xi i 

RHl-t! \ r (. »N 1 1 1 E! O i , 

I \ - v v t 1 I O M Ilk' lllll 

So increase Ore thermal stability o.f the protein in solution, finally, r^oiysorbate has been 
added as a < v > u •> n 1 s ^ ud 

x! v <. 1 >k v i - \ vt ^ 

p4od] i ' ■ ^ x s 1 \ i p < tt s empties 

<, I h sion pre ins 

5 v <• s h tail si can K a m o<.f <n 

scribe vemmt emy regulating t\ i e, use ot sale of 

* ^0 xv of 

n $ t re use or L o t * .n .n s u 1 i * n ^ on 

od - >>o> nucleotides ma\ be employed i^orjuncuoovuth other ih> ape ,. \ v.s 
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d)4PJ I 

\4n > nTc \1 aj >m. m -ck^a. 1 vi< \\ m t\ u > ^ i t ^'i f v1 

VUl K ii ! ! , !N ! <. v ^ O , v V s v V \ " b it U , 

limited to alum dom plus doox t \ u \ Corp.) QS2! 

{Genentecl mc) BCG (e.g Ii » ^ d i o s i < * s of 
i.vv'v^,?'. >v> m t a < < s < I v us indot 

i« >htmJo ? dos o f.. ,o m- i - s -dam In ,m<<*iKr 

a h r I ii In i v ^ s -! 

Is a t red with QS t 

the albundn ftssion proteins a? wclc*. c < i ivention include, but are not 

Moisted to, Manophosphoiyi lipid htn^uaamodulatnr, AdjaVax 100a, QS-2L QS-IS, 
J. \i Aluminum s MP-Sdh s Virosomal adjuvant technology. Vaccines S may 
! e <. ! s i ! ind/or peaym < ! a 

t > u ! s i - i - { VM \ < )C si < 

mm ^ is 1 1 > n , , s ! n iJ <Ku ?Hsph<ha 

influenzae l\ whooping cough, pneumonia, indmm/x Lyme's Disease, rotavirus, cholera, 

>dlOW ifcw | s s ol \ s ; s I Oi 

t. at at un < ii 1 i ^ u v h f a 

simultaneously or v > or sequentially. This .includes presentations in which the 

s s \ 1 v I \ Ov <. 5 

which through 

wpuat v v t v iiii - n t nnbuuhson' farther 

includes the separate administration oi one of 1 compounds or agents given first. In >< v c I 
h\ the s>: am-. I 

1 04621 fl i I m ? <• cots and Km hi of t a-n uwn 1 

steo.d t om, os m con % I > i < ! n 
and/or polynucleotide agents that may be administered in combination oath the albumin 

I I i t. 1 uko to, 

< t oc kt >.U c events sbt ta cr id uu I i u * Ms 

its ^ I < - * s ts I o\1 Kk^ 

u t i k I t k c i )J u w „n , ,i < 

su« u oush o i - utemial Hits eludes presentations in whkh the 
combined agents are administered together as a therapeutic rextUMn and also procedmes in 
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which ie combined agents are admimsftfef««i : S€^ra4eiy'bat saiatsit&^tsi) e.g as brot & 
separate intravenous lines into the same individual Administration "m combination" further 
inclu es 1 s rate admit sat t o t e c he compounds or e i s f s < o 
by the second:. 

(04S3J s i i ! h v 1 i ,t s i 

u. ) :oe admim^c^vd n v ^rabinabor: <\hh .a: > ^ s jnlorO- lut**U> be 

s j * I * i > i ~i 5 ^ ^ 5 v 

low molecular wight heparin, warfarin sfcdhao 5 e.g., OOI V \M V v -n to* 4- 

s 5 ! birtdio? miADOh s - 1 s 1 

SIHTHROMB™ iadan-U-dionr, phenprocoumon (eg,. MAR€UMAR TM X ethyl 
bi v<s ana es < M \ t ij )S 

i i x unistered in tombmauon with dee* n <esd ) v s ho 

* i s tU w v r -m am m v t 

\\arfiir r In i , c < t v t ! 
untbt! un with warfarin and aspirin. In another specific embodiment compositions of the 
i'^Cii i ' l\ Jmnun 

compositions of me invention are administered in condonation with demon and aspirin, 
\(HMj v. | <. s i o 

o > o s - > vtic dnms 

that may be administered i Use compositions of the Invention x j but are not limited 

v ^ > ' v I l \ <■ \ X V > 

„H> i ie i i \i \ \s t is s v s \ Pt v a 

t P \M s k i ! v js< mj i um 

tttAi<Kj rd ! > , ^ k V* N P hi a speeme «m > i \rf 
pv)s/$ors ol v n, v <u moo N i» »n t rljaoouomen 

activate; and ev\ - 

|0465] in v >d mn fusion p > t c « tide * I 

i <. antiplatelet do. - Vntp'lat e t )0 

.< in iMcrn ^ s t >\ v s < < I 1 

< v P > x rf ) ! CJCI ID 

!0466| in sverie < o the v ot ^ i ^ui ^ hr f o>\ M . mior 

i s mVmoaiion with al in t ?! ns md rp< ^nucleotides of the 

«ed for the prev* } d \ d < t e 
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i vn< tro^Ksss v n n v t bo< >s ■■ 

•Jvr^v. o - j ^t^'hrvx*' 5 5 s s^)-^] ( k 
embodiments, tise use of anticoagulants, thrombolytic drugs and/or R* drugs m 

so n i i •> s <o Loi po! ck\-t;deo tb<5 ■>< 1 is 

ronrirplott\i tor ik, pie^x t s x , > ^ ^ K is o 

x o \ < i s \ N of x iOg vie n k 

of i > v in patients with atrial fibrillation including nosnheumarie atrial ! s n for 
reducing the risk of embolism associated x mechanics! heart valves sod or mitral vaives 
(.'Win 1 iV\. \\ x ! > v x < d< s o ^ x " I t with 

j.n ■* eoag ait, moo ' i > h *ut are not limited to, the 

prevention of occlusions in extracorporeal devices (e.g., intravascular camrlas, vascular access 
-d s s > i i 1 1 cads > u^ N ' is 

(04<s7) v ^ s t tl v 

i mention ,r < - x xx 

5e\«mse trarsi.' p ^ . ■ : > \<lhu u> , <m\ eox\\ u-uoe c<»scr t hi r> 
\NNRHm v et ^ v. a > >b \ 1 \ ->tb rr>n S. so* ^tem\ di > t1 

x ; ! v i •> ' i i b\k It t ase nut 

limited n>. RlTRCHLi' N U ! ' \ J - f\ 1 ^ 

(zakit&bme/ddCX ZERO™ <stavodin«$4?}, .EPIVIR^ Cfemivudi«e/3TC}, Md C0MBIV1R™ 
! i ^ J ni vomharuUoo «oh the 

t s xx i * 1 id tie s l ii 

t v 'R s s 1 ' N > ' «. i j Kl x ^ Pim^Cdelavmhn ) a'MSi^ \" o'mvs t 

1 x S . > ' >\>S i «, < ! U 

and/or polynucleotides of the invention, include, but are not limited to, CRJXIVAhP 
udsn r \OK\ik*nto ^ Vx ^ s f ps * .oMKkt l~ d'lr » 

} x t ! xd xx vt * fi 1 i 

} > v x s x ; I si ! f ! xx I * m> 

x » ■> x, x i v > 'o n n 
■> S ? v x x est HD 

|()468| x, < s \ s i H i x KK x d-stah 

NRT1; Triangle-Abbott; COVfR.ACIU v {emtrieltablus;'FTC; structurally related to 

IS- 
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amivudin (3Tt ; > i with : to 1 0-fold greater icttvit> ni i ro\ Wangle \bbo« dOTC 
f k also structurally related mwudine b r< ^ !v ^ sbsiankal 
" h ol ! ' VJd % i <. «>v t>- d 

for * h \ therapy by FDA; Oikad Sciences); PREVEON® \ 1 us Dipivoxil, the active 
prodrug of adefovir; its active form, h PMEA-pp); TENOFOYIR™ {bis-POC PMPA. a 

rs v\ i oo <t <. ! mromo > , \ » 

04FC (iciatcd i H o>ui > J ( - ti\V428867\ C i\o 

Welleome); ZIAGEN™ (abacavh:/159U§9; Glaxo Wellcome inc.); CS-87 t?\iA<?o s \*' 
a dvtvi'u * < * * » n ^ > n Mi 

L-FB4C and p-L-FddC (WO 98/17281). 

[U69] Additional NNRTts include CQACTINGN™ (Esaivfriae/MKC-442, potent 

HHRT1 of the HEFT class; Triangle/Abbott); CAFR&VIMKB™ (AG-I549/S-I153, a next 

•sur ! - N \ \ < i > \i \ 5 < \ ! 1 

agarose K i t v t n < s ^ <>o!\ «ion 

til\ «> * U 1 ^ \ s 5 < k oush ? md s aetne against 

KI03N i . ! < Glaxo Welfcome); \ V 1TV A (naturally occurring agent from the 

r< tus 'Mi > \'i s snut t 

and Propolis (WO 99/49830). 

1<M70| Additional protease inhibitors include LOFIMAV1R™ (ABT378/*; Abbott 

t ^ k * t hv. {an i v i k BnAd M v X \ . I I \ WO ^\ 

i >o i ^ \ , <. „ v f ! ! li'gufl-e 

kMh 2Mt>32 {m p< 5t ! 1 St u f s <i L- 

75t\42' ;an i - s i ^\ > M M< * < J \\ Jk Jul < J n 

V ^ t , . < j > i ? n* v n^e> 

Agouron); ¥X«i75/GW-435S^8 (phosphate prodrug of ampresmvir; Vertex & Glaxo 
WoLon< » l^Pnr^^sb V d- <Fk^F ' insprmo^r A v.kor-e Irv ) 

104711 <^ ^ ' ' 5 ! 

\ o <.v a ! j 1 } >. < i s 8 of the HJ\ gp41 

trtirisniernhrane protein, ectedomaift which binds to gp4! In resting state and prex-ents 
transformation to th« ka sgenic state frimeris) iiisd 1 1249 (a second general! n ksio; 
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Inhibitor; inmate 

Additional ;xmireir</vital agents include fusion hihibitors/chaunokme receptor 
antagon-e* f i >) ^Mo^vL»<4i'c \k >' \ a sv x v I r^n> -ts 

such as AMD 3 » (a bic>c;am6 SDF-i and in analogs, and \ x i canonic peptide), 

T22 (an 18 amino acid peptide: Triroeris) and the 122 analogs T134 and TI40; CCR5 
antagonists such as RANTES (9-68), AOP-KANTES, NNY-RANTBS, and TAK-779; and 
CCR5/CXCR.4 antagonists such as NSC 651016 (a distaraycin analog). Also included ire 
lU % ?i ^ (\ ' \ \ h 

SDF-L MBMa, MUM pP etc., may also inhibit fusion, 

|8473] \ \ ' > aa"r- > . s e "mors intcv-ase 

ntlnhnys i i * > >i. ! ,D \»A) <s> >, v v s v v 

D< I \) acid) > 5 Mia (QLC) sad related aithraquroo-^ /INTFVIR^ {Mi \77 r 
i. > 6 a < ' \ ^ r hs or 

h i so Ms \U»g/$0347. 
10474] ! as 

BCX-34 (a purine nucleoside phosphorylase inhibitor; Biocrysi); ribonucleotide reductase 
ihibitot^ 5 » \ , t.'n Rah: > m < 

« MPDH , l •> ors sucha as VX-497 (Vertex); and myeophdi* acids such as CeliCepl 
pnu<r< s toe a v n > 6a I 6eJ 

|04?S] ,0 i ! • - u 1 r 

OS 1 i i i i is 

inhibitors of HIV entry such as AOP-RANTBS, NNY-RANTES, RANTES»IgG fusion 
protein, soluble complexes of RANTES and gBcosannnogivcsns (GAG), and AMD-BtOO; 

, U kl. ' * N ' V N N J \ V < - N! s < < \ > s s 

and phannacos-nhaneers seed as AB 6-3 '66 

|047o] < < \ * s * v ! - ' and 

}ymphokin«s such as M!P-!«. MiPdpP SDPdee 12 PROLEUKIN™ -'^iP "I 
ChixonP L \\ B> i 12 and ! i interferon* suds ,«* I \ IFN-cdpkC'K , 1 \ 

beta; antagonists of TNFs, NFisB, GM-CSR M-CSP, and i'LGO; agents that modulate 
immune activation such as cyclosporin and prednisone; vaccines such as Retunne™ (HIV 
lorn !<! c o V a - V " ^ , < ^ <• .eM or - i! and > w-e «■ s > Ue * (B/E) 
\* ^ t< ' n o-x ao w >. <• > V ^ < <k „„ "si 15 - solnh 
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CD4 complex. Delta JR-FL protein, branched synthetic peptide derived from discontinuous 
gp! IQ C3H 4 domain fasi m-coropeiem mimunogens and Gag, Pol fid and I I * ted w 
i> na-bi-ee 1 ^liCMCvN s < ^ ^ s i v s»« v n -s \ - and 

expression of newly synthesized CCR5 (Yang e/ P.M-iS P7:l IS67-72 (1997); Chen et if/,, 
W Ued 7 H«M* v i 7' cs s <. v.V.'Un P* »*> d, am 
CCR5 antibodies 2D7, S€?> PAS, PA9, PAI.0\ PA!!, PA 12, and PAH, the anti«CD4 
KiibaisO-.! , 7 ^ ;a , * , >^ t m \] i m>7< 1 > 

Ko U sip I) 2t?b 1> a d 5 J UM ntdx* HA* mo x it n* 

M !! I 1 I f i i » * S i *N 

R ;V < ^ i ^ 

tV(f e <> l j v i s v kn ( i i^k iivt \ »H WO 

99/56764), 

(0477) s ] e albumin fu * «. ! des oi 
the invention are administered in combination with an antiviral agent. Antiviral agents that 

i ) \ v h ck i < < ! u o > 

dace, b oil <- < nx or 

thvmaH'HMO S i i { ered ix> 

! \ i iSv \t K v? it lj 1 ^ i t N OieuR 

, ^ ! . ' ( < i t ■> t u 

fitSiO.n 1 > v - \ < < \ h ^ < t ! ! ! 3' V 

i oi uo t <n,7. > ao> ol 

f C 7 \ N ■< ! ^ ? v. 7 ! ?' ^- 

agents. 

|04781 I» a most prefaced embodiment, interferon albumin fusion protein Is 

s s s M s > it v ' i. > man, smetxmm 

\ rin i 5 in hi 

mertenm i ■> i n kfniu tttvd in 

i 7\ ".j r < e rred en ^ m o<h imin 

.fusion protein is administered in combination with ribavirin. In a funks preferred 

Vtxa ' N t j <■> a i < i k < oomhn 

dfeavirisi In a further preferred embodiment hybrid interferm i i protein 

administered in combination with ribavirin. 
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|04?9| In other endxxhmerm aJbum f ion prott k an< tides of the 

i n M o. may be administered in combination with ami-opportunistic infection agents. Antb 

i pj - " f <. C V <l i 

prek "v mi r i c it 4 * m. io br^nd to, 

rR)K1brfiOPKi\bS!M FAMETnOXAZOLE^, DAPSONE™ PENTAMIDINE™, 
ATGVAQUONE™, ISONIAZID™ RIFAMPIN™* P YRA2 IN AMIDE™. ETHAMBUTGL™, 
RIFABUTIN™, CLARITHROMYCIN' \ AZITHROMYCIN™, GANCICLOVIR™, 
FOSCARNET™ CIDOFOVIR™, FLI CONAZOI.E™. DRAGON AZOLE™. 
KTTOCONAZOLE™ ACYCLOVIR™, FAMCiCOLVIR™ PYRIMETHAMINE™. 
LBUCOVORIN™, NEUPOOEN** (fiigrastlm/G-CSF), md LEUKINE™ (.wgramostim/GM- 
0SF % In,..? > v ; ^ > v s s 1 ! 

im ration reuses >v - k« oon a ah rRDb 

DwXI PFN1 VMIDIKE™, andoi ATOVAQUONE™ to . pi, ^ub * or 

pj fit < i 1 UMin k<_ <. 1 si <ii 

-< ' h s i < s < v i , € nn 

combination wish 1SONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, md/ot 

" ><< complex ! r , another specific embodiment albumin fusion proteins ami/or 
|vKn--Kl i . tbc . i n are used in any combination with RIFABUTIN™, 
CI m I im KMYCIN™, and/or AZITHROMYCIN * to prophylacticall} treat pi prevent an 
opm Ci ^ ! " i ^ r *. i > * iKnl 

bnmin fusion proteins and/o eh s mbimriion 

with GAN C IC LOVIR™ , FOSCARNET™ and/or CIDOFOVIR™ to prophylaetiealiy treat or 
prevent an onv"^ > joVv, .mnx,.m> I - .< p^m^-k, s vm, alhumm 

fusion prok >s i d n >oiynu koude ol < - jorion tre - 1 m> bnado.n with 
FLUCONAZOLE 1- . U'RACONAZOLE™, and. or KOOCONAZOLE™ to prophylactic-ally 
i ' I x ? I i \ uU 

$ i i \\ s i \ - 0i> n with 

VMl'!\^" am' i- SN \> > < . , v . c mi or prevent ap 

>pporm»istic herpes simplex * * ct i another specific 

v ~> 'm «. , ilk an< > « > a ^ «v.< m u - 

combination with PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactkaliy treat or 
188 
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prevent an opportunistic Toxoplasma gondii infection. In another specific embodiment, 
dhum^ kjs or ft vh! ar J or \ ^ v > * ! ot I m\ canon ue s t » <. mK* .nn 
with LEUCOVORTH™ and/or NEUPOGEN™ to prophylactic-ally (real or prevent an 
opportunistic bacterial infection. 

|04S0| * i * i v. < 

the iro cation ,re admin ^v. J s o s s . n j ^ » * \n > o*'C ag^-ut, AnPbioti: •o , " 1<s 
may be adfnin.issc.red with she. albumin f-.ss.ion proteins and/or polynucleotides of the invention 
include, but are not limned so. rmos,d-m dem-U mosaics. >om-^ ->o>anien Oefa-duetam 
< \ v t { ! <. <. > al i\oeu 

CipH^loXi Si - x > 

on i*donc\ r pm u< ». i, i <v ^ '! * n \ n h<>-> o 

v ^ s >om>cin. 

104811 I vi ' V - % ^ e d^ v 

) i t i nostimulaots 

that nn x d« i i s i u K f 

polynucleotides of the invention include,, but are not limited so, ievamisoie (e.g., 
ER.GAMISOL™), Lsoprioosme (e.g. JNOSIMX^ Irifeifssrdns (e.g. Imerteron alpha), and 
n \ < ! " 

[6482] c i i h nucleotides of ih 

invention < n\ 
Immunosuppressive agents, that mu\ be adimnislered in combination v ah the aibonno fusion 

, s to sterol 

x , Jpf.dnivnx ps. 
* * } e \ *o - \ j on " i i • ^ -.a- men ^ - . e s hat act by 

( v. i <• N K \ l S { Si 

Ox pv b if k i Ot dCs Ot k 1 

invention include, but are not limited to, prednisolone, methotrexate, thalidomide,, 
methoxsal > < BR.EDl'NIN™} brequinat 

debxysper&oalim and azasosrane (SKF ORTHOCLONE mk U 3 pummnonib- 

CDS), SANDIMMUNE™, MORAL * SANOX>¥A TS< (cyclosporine), FROGRAP® (FK.506, 
tacrolimus). CEIXCEPT* {mycophenolate motefil, of which the active metabolite is 
><.om\ v dv P 1 s \ > irseocortscosterod ,idnmoc<.>r?k I 

such as Dei I \SCNET* (prednisones and HYDELTRASOL™ (prednisolone), FOLEX' iM 
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wo n mum ?j. 



and MEXATf * (met trx ate OXSOR.M FN-U ]"R.-V M ( ethossalen and 

s s ! -,1 n n x, ' ) p v. cum iimem, immune uppts uus s 
prevent rejection of organ or bone marrow transplantation. 
|'0483| ! s a >Hx t k 

n <■ > ! i ^ <. .'i >k 'iiiive 

immune globulin preparations. Innsoenmts imnunu- t dohuhn p;epuunon- ma? m,n be 
administered with Use albumin fusion proteins and/or polynucleotides of '.he invention 
include, but not limited to, GAMMAR™ IVEEGAM™, SANDOGLOBUUN™ 
( \MMAi \RD S/D™, AlOAM !M m« ymocyk gl bulin} nd G >MfM < ' fn a 
specific embodiment, albumin fusion proteins 3.nd/or polynucleotides of the invention are 
do \Kd n a nO i ^cd: nuresensu Immune on vj snm in 
1 i 1 - - Aa.nl) 

\(UH4\ r ! i > j > i r r c. v s c i 

tv >o t i s ^ ^ K' e^ .o v vo o 

s oU r i ! ! 3 x ! ' n 

Union proteins, particularly Il-2-albumin fusions, are administered repeatedly during passive 
immunotherapy for cancer, such as adoptive ceil transfer therapy tor metastatic melanoma as 
iesenbod in Pudk < „ s ^ . >>a 

buehv lu^.nno red K uocuon. ^ o no p 

In cert-en urlvinm: on the n > - m fusion OK-mins and » \-h el nodes of 
< < > 1 apycot Ant - 

a- o* > ■< v ' -A. e. - > ^ \ in i - I rv i \ ' o m to)h and/or 
>oi rcieondes of tl nveniku mdude, but are not limited c ... 
betamethasone, budesoiude, cortisone, dexamethasone. hydrocortisone, s ^ v e> c 
iodm utA t i ; t t j*". (e.g., 

v I eto< >prok fleet s \ flurbiprofen, ibuprofesp 

t. x -.A p~ok m d^k r x >^ e > 

s n ^- n>*A. - i Is •> v ! i < 

^ s iocs, as i i acid 

derivatives, aryibutyrte. acid derivatives, aryfcarboxylic acids, aryipropionlc acid derivatives, 

s i \. sain *dd derivadu ; - x t e * midocaps 

acid, d--adenosylmet.iuonine ? 3-am!ru>4-hydroxybutyric acid, amixeume, benda/ac. 
bemr.ydamine, bacoiorne, diienpiranudey diUtzol, emorfazone, gnaiaznkne, nabometone. 
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mmescckie. ofgotein,. oxaceproh paraoyiiae. perisoxal, pifoxbne, proquazone. proxazoie, and 
ieokkp. 

f04Soj in , addit mboditm h oppositions of Jfc. inventioi are 

that may be sdmsnisU'rvxl with (he -M ihv imu»iu>n include, but are not in a I 

v >> \ngiostath (E* Rock - Sciences k>ston MA), 

i v > v. s u \ i \ v 1 1 I ^ K 

Inhibitor of Metailoproieinase- L Tissue Inhibitor o f Metailoproteinase -2, VKL Plasminogen 
la \a*Oi inhibit >r~] Pla\rmoo§e \ * v ! 

i > it 

(0487) Lighter d group" tran^tioa metals «Xv, J k\ ^> n v t. i » 

ki,' up s<„ s utaoitm, mdbtum, aad tantalum specie Such transition metal 

r ? ^ t ' < i N i i ! > i d 

,ui.Ii>t n v ^ * \ ^ ^ 

v > > V N ! 1 I i C ^ S ! < s ^ I V , <. 

i > 8ii li said <. H j v. complexes such as, .for example, ammonium metavaoadate, 

, < v v i adk 101 

example v s ii ^! v 5 v x - voh 

i Urates, 

[0489]! V %s \ 1 S ^ U- I ) ! I V Vl 

oxo en j i \t . \ i ^ ' » oxide 

iO v\ Sit . XX i ^ ^ ? i k l ' 

! , ^ ! 'k m*\ * 

< \uie and i x ! n i 

' I s s rnpk\cs iPvk ce 

bJjik « ! i v J i < s i n 

v >d I edrates, Suita k \ > knum (VI) 

molybdenum (VI) oxide, and rnoiybdic acid. Sictabk moiybdenyi complexes include, for 

! i oM knu n N " p v ^ 

v ydroxo derivatives den ed bom, for ex a? ee rtaric a 1 

[0498] A s sovoi cher art -,mo oxpk 'auo r s ma<, a No h- utd ccJ o<nam the 

context of the preae.nl invention. Representative examples include, but are not limited to, 
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platelet factor 4; protamine sulphate; sulphated cKrin derivatives (prepared from queen crab 

Mumta < i ( er x G:22-G6 1991) Salphated Psiysaediarids 

fibl < < v > *nc in n< vl i ^ p< 1 ma> b enhanced by t& 

eroids n , ; o * i < \ \ l < c s 

matrix metabol n, inch s < >rolio« s, v. dtoxyproims: 3/4 

Ichuhoj it ! v. ^ N 

f~pyridinj !> < o < ^ v x I « 2 

MuetoeioHdrn sentm. CMMF - ;Fa\C:Y at a ■ "^o Chr" \>" 1 ^a- i 

f > i 8 ! > C ,<J J a \ 

\ i\ ! I < v. * < ^ v V a\ NSN 

(1990)); Gold Sodium Thiomalate ("GST"; Matsubara and ZifT I. Cfia Invest. 79:1440- 
1446, 5 &C (her- 

262(4 ;j:1659-166T (1987)); Bisantrene (National Cancer bsritute.); Lobenzarit dGodiuni (N- 

QUMihOWpi.v f i o, i v. ! ^ ! - k - ^ 1 U v ( A \ * i* 

ta< a i< o o s ! - > 

]0491| k rati \ \) d>< ?c nil ed wit i the context 

of the present invention include Thalidomide, (Ceigene, Warren, US); Angiostanc steroid; 
AGM-.I470 (B, Bmm and I Foikman JPediair. Surg. 28:445-51 (1993)); an integrin alpha v 
! u ; < : - C Storprd ei &U J Clin. Invest. 103:47-54 (1999)}; 
carboxynannnolaadazole: CarboxyanadaGazGe (CAI) (Nadoaai Cancer institute, Bethesda, 
MD); t o^?u»>uiin A-4 (CA4P) (OXIGENE, Boston, MA): Squalammo (Magainio 
Pharmaceutical PI need Meeting, >A C FNP-470 tap Pharmaceuticals, Deerfield, IL); 
ZXKB01 AstraZcneca (London, OK); APRA (CT2584); Beoella, BymstatiaG ($€33955% 
GGF41251 (FKC 412); CM! 01; Dexrawwane (ICRFI87); DMXAA; Endoatatia; 
Plavopmiiol; Geneatein; GTE; ImmTher bessa (ZD1839); Octreotide (Somatostatin); 

* I t in >un ^\'fi i it\i t 

v f - amoxifh (Nob dex Xazarotene [etnathiomolybdate X.eioda 
(Capecsfebitre}; and 5-FluoronraeiL 

j(l492J s v > v i > n ' v r> u the 

L (H 1 * " ) I ^ > ' ^ i t 

iimiu* u> «f i ! hUums ii the extWvt: I tsau ^ b< t n t h a t 

cod , \n >.elh - s c\ < * as rn v- a <. I s { 

\ s ifjowb fetors ^nd mfchitm^mtesinn eu^ln o i 
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v i ' t 'v iifii'vu a i ' ^ s ^ of s ul ■> * m- thai hlrto us*o 
! i 1 u \* h i i'i^ \ ' 1 , o o i the 

i! v( < ! * * v -h'iX x< 4 „,ou I 5 

CA), BAN 5 • (Bay. W st ib\em CI), BMS-27529! (Smioi Myet^ > hh 
'ntk iO M» ' ^ \ Vs^s i* m ) < >J Mr » n P Hi B o.&h 

Oxford, UK), and Metastat {'Aeteraa, St-Foy, Quebec) Examples o! anthangiogenie 

i U* K i I V <: t \M ! 

molecuks and which may be administered in combination with the compositor® of the 
mwHtO! mol Jo ^' 'j N ' v \ K N ^ - ' v v t \! 

and I s ^ f h :>i Lxampk^ o? a? t<~ 

angiogenic agents that act by directly amngortizmg or ubbbhmg angiogenics inducers and 
which may he administered In combination with the compositors of the mvennor include, but 
m& no , >.m > so \k Uilit ! X v uvii 

S. Bm lkmdmi CA}, PTK-7S7/ZSU22&46 CNoVarib, Basel, SwitekndX SU-101 (Sugen, 
S. San Francisco, CA}, SU-54 16 (Si en/ Pha m i\ gohi Bridgeware N I and M 6668 
vS.^iO « t, >m, * s ! 4 t v s I \ es s t 

i! u n 1 n x , c v v i ^ > the 

cempositons of the w s j in> u < I i , not he to. LM-8o2 tOumm Kirkhixl d M 
Interferon m I NJd and 1 m ] «. f i 

University, Washington, DC), 

[04^3) In i i i in 

mon wh ei mem, prevention, andmt 

jiitiHPo >i at ) ( ^ n v s > t m 1 x < 

described herein, 

tCM94f in, a particuias embodiment, the use of composition of die invention in 

nk jck m-hm i u v m< i 

amelioration o? arthrit s In a n . re particular embodiment, the use of compositions of the 
novn ■> > en ome ipJ I o he treatment, 

In so ombodimc the pub . m - , c s v >i 

present invention are administered in combination with an a u protein, or 
ooh a l - f > em Fxnrnples ot anmo<> ! k p o» >n\ that mm. be 

administered, with the compositions of the invention include, but are not limited to, acidic and 
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basic fibroblast growth factors,, VEGF-L VEGF-2, VEGF-5, epidermal growth factor alpha 
fa pbidof-ckr;\.evj sodotlidiai cell growth factor, platelet -dot <\ .x1 gs-v.ub fit s h t tract 

vecRSis na <j tip* si- *■ s s 1 s 

tactct ov£opxa.t. a o-s s n < si s > ^ »* it j 
factor, and nitric oxide synthase. 

\ i t % 

c ! < 1 f v ' . , ^ s * x i * s > t isy be 

i e'leotides. o e invention 

0 J k Ha i I \ v. s s , o >.axjpk 
\ chlorc j >hosphax«.td« < ' * (L- 
vrto^ 3n) J 0 V v 1 < * l 'u v - ^ ^vf 

! villi i i ii vi ' ^ t ' n is 

(for ion' t >v \ » i, in \ V » i < N and 

•s > Om- tnazenes (fm example, Dae; I s < ! " ( 

din^ethyHnazertoin^klazoleearboxarni^ i) k>k a< id analogs sfoi example, Methotrexate 

1 vl ' x ~n t»> <MO|l »u Ot, 1 « >' *OKUFiCi\ Ml\ 

Pk uttd < v "> (are-- den, purine 

ili I ! I X >W ! ' toi s . . " 1 \ v.*X f . v ?k 0 MP* 

Phi :>-d> \ sk \ ) s s \ * d fos 

CMupL \\,\,Mv v,!^ ^ v x. !aoX> u,l Mrcr-lvx* |Uiurotsoo s«ltate)X 

j X >0 i it tpi 

I ^ x N t x r n>> I i u s - < - 

I . ot.on and Ma'iu , >*t( » wis xX urune« (for 

^'ntx \s ^ v. o < i W > f s t s v \ < "| i xl 



f , h » or v-mpauadv { i I < i * 1 'I > 

and t x x n xx <. t s x «. re % \ it x «\armle 

s sn v > ! x > t ! ^ \ \ ' V < 

Mil Irenes o.sterok i £ v. \ *r one rogestms x 1 > ' 

II> x>piogc?tesone capnxax Ms \ is etaox and 



si . cetat og< f exampl Diethyls} < \ 1 '-s ) ylsl bestro! 

sxy : x-pXa;., s»* < o 1 < ^xrihab -,;ii a\\x'x u vX.xnrxa iarii\?er 

no ^ s s s s ^ - ; ? < i v a > „ r n ^ i\ t ~ do „c c\ >k 

Flutaande), gonsdotropio-releasing horomone analogs (for example, LeuprolldeX other 
194 



hormones and hormone analogs (for example, methyhestosfcrorie, estramuso ,\ estnnnostme 
phosphate idmm eldorondaaiseraa »nd testoiseto e) i ul others (.fo example, Ikarbazine 
a a ^ ov e >' 1 r ' ->\^o 

[0497] In oi ! >r o1 th$ sr% } tered n 

combination with one or more ol the , ian > tmhvm .b talso \ v^\. as 

Remieade™ CWocor, fee }, Trocauk , ? Ik ? ^ ^fah Uah-n vh I ew s 
\r;iv; N! fr " Ho, iM on K s-d Kb ,! mri H ! ' >'\.,-'>i si --^a i 

as Anakieao from Amgan, Inc.) 

[0498| t * !i > f 5 o j 

combination with CHOP (oyctophosph&msde, doxorubicin, vincristine, and , u > voi t or 
<. s of CHOP the 

U > si) < s K it id U s 1 5 it < l! 11 Tl, 

! umaii 500 

,1 , -.'ft \\ O ! t 

CidO t r < i lo h ion of one cm more oi ! ^ c >oneni 3 t K>P 

vsore 3r a spc 

the invention are administered m combination with Rbirximab. In a further embodiment, 
< u - « a < I s i k )i i no 

< i h >h paok mi \ k 

airUv ii co" - i r i <. < _ ^ > ,1 «. on <te v< 

! a. i < ^ vis t i < k a* > > v j v > a <. ii\, if on 

axe administered with ?<:xdtumo;nab and CHOP, or tosbumamab and a.oy combination of one 
or more of the components of CHOP, panmmahy cyclophospharm.de and/or prednisone. Ilia 
, - si cytotoxic 

prodrugs. 

j#499f is &Odf »l o i i , v ^ ' O!fo> are 

S s v , 1 ( . < P . M i| , i 

s ' <. > ' ; a 1 - v bunt ! t 

i 0 ^ V S A - < V ) < It, 

evalin ! may k tssoci ted o thc-neot nore r at sotoj Parts ash ptef rre otopt art 
<w Yand m In 

PSCMI] ha an additional embodiment, the albumin fusion proteins and/or 

poiyaaoiaoiides of the iaveattds are admimstererl in combination with cytokines. Cytokines 
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* h - - i in ere< h> i p si burn! S < i pr t s t < r polynucleotides f th« 
Imemion bus mV. ivt >s -vt bm;t<0 'o b 2. H Us : 115. !f <\ fi 7, jtlO, \L12. 11 11 11 I \ 
<4i e 040 i >H« f ^ « ^ ,j r >vf cm k x ot j Us 

proteins and/or polynucleotides of the invention may be administered with my bterteukkt, 
including, bin not limited to. It- 1 alpha, ltd beta, IL-2, 1L-3, 11.-4, ItO, IL~6 5 IL-7, IL-S, IE-9, 
IL-I0, 1L- H, It- 12, IL-iS, IL- 14, 11-15, 1L46, IL-17, iL~l8 f £-19, 11-20, and 11-21, 
|0S0l| in one embodiment, the albumin fusion proteins and/or polynucleotides of the 

tt v H t > * i o r , n t »s \ N si 

< I n (> les ! i s proteins 

and/or polynucleotides of the invention include, but are not limited to, soluble forms oPTNF- 
alpha, lymphoioxu>aipha (LT-alpha, also known as TNP-beta), lT--beta (found in complex 
heierotrimer LT~alpha2-beia), OPGL, Fast, CD271, CD30L, CD401,. 4--1BB1, DcR3, 
0X401, TNF-gamma (fotemationai Publication No. WO 96/14328), AIM-4 (International 
Publication No, WO 97/3 3899), endokine-alpha (international Publication No. WO 
98/07880), Ope, and neutrokine-alpha (International Publication No. WO 98/18921 OX40, 
and n« >^ | o> ih >xtos G is »t Fas CI jO, CD2? 4-1 JB 

TR2 i nkm i os d Puhhomms V * WO % > > v \ Pubbe m «» N< WO 

97733 904), DR4 (International Ibtblkation No. WO 98/32856), TR5 (International 
Publication No. WO 98/30693), TRANK, TR9 (fetematfenai Publication No. WO 
°8 5oS43)JR]0 ,1 to a? nei Pub v> ^ - r- s ; {, , t0 iti 

Fib a at or No. WO 9 68 itd JR12, and soluble foiu s < I) $4, CD l w D S3 
|05#2j in an additional embodiment, the albumin fusion proteins and/or 

poMtuG.U oe- old u ti , Urns o^.c^ * < i >ouus 

\ngiogei e proteins thai rmp be administered with the albumin fusion proteins and/or 
polynucleotides of the invention include, four are not limited to. Glioma Derived Growth 
1 iGo p. Dijfd s t x < v \ ^ P v,'\>iUi M - < 1 Oct Dsrmvd 

^nnvOUv x OUO , v * G „ <^ , s < - 1 x o ' PkOek 

Derived Growd 1 ctor-8 1 K31 B as disclosed is Kuropes Patent Number BPG823 17; 

G S V t ! I l - sj" si \ < > 

! 1 * I <■ x PK'i ts disclosed in .H rrox Pa 

I - « . ' s - , U! s , , i < j] 

Publication Number WO 9075 3649, Vascular Endothelial Growth Factor-A (VEGF-A), as 
drsOoss-d t European Patent Number > i , - Vascular Endothelial Growth !^o s : 
196 



mP<.d 2 n nv <. v." >e n ' \j ' n , iv % >\r v\0 °t ^ ^ iv v 
I d i d s k o B VP' * > <- v fcndo J > «ji st i m > i \ i 

Bm% as disclosed m International Publication Number WO 96/26736:; Vascular Endothelial 
! "> ^ < u i v i i mi j t N 1 m WO 

o^GbGF V-Mv l ' j , ' t < >o ia ' > F\i t- s - » » I«u < ma v 
Publication Number WO 98/07832 aid Vascular E.adodndlaKno\sah 1 ciordi (VEGI £) is 
1mA ^d m O "d! P i H ^ 3 u 

here r xv , < ! * ! s 

{0503} b ,it » s Mr m ! i i v. j i t i 

polynuek » - 1 1 ^ 

Factors. Fibroblast Growth Factors feat may be administered wife the albumin fusion 
proteins aad/or ^ > m '< of the invention include, but are rot limited a FGF-F FGP- 
2, rOl-3. FC»F 4, HjF \ FGF-0, FGF-7, 1GP-1 FGFGO, FGF-IL .FGPG2 S FGFG 3, 

FGF--14, and FGFG5. 

[05041 In an additional embodiment, the albumin fusion proteins and/ox 

0 .) > <\ 

factors. Istiio^i j a-wi U\> ! i, i'f K „ \. v ! ^ ». 

}M ^ cm. , "xiiofttc 'Xiuvk ^ Mir urmoc\H 

naot m factor (GM-CSF) (sarg ^1 M 

PR0SCIHE™). prammoom colony stimulating factor tt> <• ,**l v .: -vm . X H 1 t ! \ M 
macrophage colony stimulating factor (M-CSF. CSF-1) erythropoietin (epoetin aith, 
POGEN Ri i stem ceil factoi" (SCI c-Fit ligasd, stse t S < tn cyn 

^ o > s t } < n i <. <: oh 

» i ! xoubopo etm 

|050.5} * 1 m a ! ! >c 

^ t a v ' Gx\i n on; ( <, vV -vUvb as for 

example, k ouk < atenolol, betaxolol bisoproloi, earieolob iabctalol, vinld nadolol, 

uv rml } - ! k m s f > i s I < m >i 

(OSOCd 1 - v i > . s v f p s ^etm^oi 

mtmm v. <. t ^ « f v > 

f 4. a'o> \\ bdocirt. nicxiicrinc. morn , v plnannoua orocaeurocko Sm^otG 
procabianude, propafenone, propranolol qaimdine, sotalob tocainide, and veraparrsjl). 
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In another embodiment, the albumin fusion proteins and/or polytrucieofsdcs of 
the invention art? administered hi combination with diuretic agents, such as carbonic 
a f \d axe no 0 n u agents (e.g., acetazolamide, dichlorphenami.de, and methaxol&mide), 
osmotic d et.i g.. glycer so jam fid urt etics t » tN 

f < < l ,\ ' i S H t t is! 1 

acid, n i e c i <- ! d ! i (e.g.* 

! { * ! , ) s > i i ! , ' v t.\ 

di > v. | * ! ( v chlorthalidone, moapamido nuuoiazone, 

and qu« i o x ! ^ o ' s N in „ cs s m ss << s <. t and 

iKuu s > 1 potassium 

eaorenoaie). 

j$5M| In one < i. tk * ( ! N » tlu 

unt s m are administered in combination with treatments for endocrine and/or hormone 
imbalance disorders. Treatments tor endocrine and/or hormone imbalance disorders include, 
but are not limited to, u % radioactive isotopes of iodine such as U H and a % recombinant 
growth hormone, such as HUMATROPE™ (recombinant somatropio); growth hormone 
analogs m as ! * M\ ' i nur dopamine agonists such as PARLODEL™ 
< i h n * > m \ *t <sOotto > n 

preparations such as PIIE0HYL™ API,™ and FROPASp |ofedriom© gonadotropin (€0)), 
< \ et e human 

i imorv pmramto n *uei LV "KH M 1 11 

g onadoreb - f s J s H X T<>\ egiohhe 

acetate h SI hP? U\ M - M n< naemte;. SYNARfl * , >. mclm acetate), and 
> c v ! " x ' (goserchn aeetateg symhetie preparations of ^ t <- i e >i>- hormone 
such as PF\ ; \< R " arid L ^ 1 sO v < , ,< - o human TSH sueb 

iS s 4 V , M < ! S < t i is < i 1. 1 < 1 

ho;m< << i.' s 1- «V«-\'l^bvn' si W < >^ ,o in w >e s-r-dmr. A L- 
T/« CYTOMEL™ and TRIOSTAT™ liiothyrome sodium), and THYROLAR w (Hotrix); 
antithyroid compounds such as d-rnprepyhhiomncsl {propylthiouracil), l-raethyl-2- 
s ' \ * * ? x V k wrWm^nio* 

beta-adrenergic receptor antagonists such ss .propiasdiol and esmoloi: tV* channel blockers; 
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dexametl me and io a s - elk ogica i * s ch EL PAQt " - f 

aoja^d or, vvP ur ^ ^o > - .ti.» 

|P509| \ ! A s 1 e dbords 

id d< bi ire ho li ted to estrogens o coogugated estrogens such as ESTRACI " 
{estradiol; ESTINYL™ (ethin ir s ^ v< ^SPRA! \B ORTIM'TS T <\ 

OGEN™ sod estropipati < . SI > ! » s FAIRA 5 '(estradiol) 

lEUMROOIK^ _u \ * M x s Atari m a, a. 1CPORA 5 R AEPOt 
CYPiONATE™ and SMPuPt l\ ! tosu *M v\f\Y-fO' os . i ore ^ utb as 
NOLVADEX™ tamoxifen), S ROPBBNE™ dC OMR) ckm »h« e); progestins such 
as DTJRALI A v (fcydroxyprogesterone eaproateX MP A™ and DEPO- PRO'S RA 
xyprogesieront acetate), PROVERA™ and CYCRiN™ (MP A), MEGACE™ 
tro « i NOR N i * md o £ ) and NORU TATF~ M a \Hhl\" 
(notAldodrooe acetate): progesterone Implants such as AORPPAN T SYSTEM™ (subdermal 
i - v * , n wen as RV 48o' w « s s hormonal 

comA^eotncs ah ^ | x u i , ! PA n OV«dR v * 

Omrauterine device that releases progesterone), lOBSTRfrF*, BREVICON™, MODICON™ 
GENORA™, NELONA™, NOR.INYL™ OVACON-35™ and OVACON-SO™ (ethinyl 
estodioi/norethindmneX LEV PEN™, NORDETTIPA I xl U-\ f I A » and UMi'llWl i " 
(ethinyl Us ! s PO/OVRAP^ and OVRAL™ (ethinyl s "n f 

DEMULEN™ (ethinyl esAadioj/ethynodjol diaceMe), 'NGKIMYX^, ORJHO*NOVIJM T % 
NORETRPAA GENORA™, and NELOVA™ (noTethmdmr^/mestranol), DESOOEN™ and 
ORTHO-CEPI™ (ethinyl esuadiol'desogestrel), OR fHO»CY€LEN" :!!S -and OR11 KA 
?R< CLEM" ehs^ sM< wj* < , VA>'\Ok l and NuR-QD™ 

[O510| As nra endocrine a nor hi > hsorde* 

include, bti v - n o-v< , 5-s siJi n^is I i \ and 

testosterone odes. <. * , J* i i i ^ - Ntif< 

(testosterone), tESTEX™ testosterone propionate'! Do ATESTRYP™ (testosterone 
enamhatet, OM>( 1ATAn~! ROA ^ «w v.-.re e\pti>ua«P L>AA v sM \ A* Man . At , 

KM tM V- P,^ o.M ORt ION Ml I AM M PSPAH < ao< ! \ ^ 
(methyltestostero-ae), and OXANDRiN m (oxandrolone); testosterone transdermal systems 
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such n ^ I ) androgen receptor antagonist and •> <. *\ inhibitors such 

as \\I v k ' ! \, o\ v t v> } ! * I \ \ j\a <-> 'ROM AP v 

s <_> v m<. n>en i on< sucl ( kl <0$YK* M 

(easymropmr u^re * w> c, ^o- >\i ,, \i their synthetic analogs such as ACLOVATE™ 
(alelometasone di propionate), CYCLOCORT™ (aoiciooiude), BECLOVENT™ and 

* s\i k V c s ; t I * - < s - fc \ka* ic'» 

B1K M I \ k* -> , hf, 

s < n < - e ant phosfhate). 

CELESTONE SOLUSPAN™ (betamethasone sodium phosphate md acetate) BETA-VAI * 
and S \1!W W {betamethasone vakruoi. \H«V\T ' (clobetasol propionate), 
CLODERM™ (clocortoto pivalate), CORTEF™ and HYDR<XX>RTONE™ (Cortisol 
(hydroc r sane)) ilYDROCORTOME ACETAfE™ (Cortisol iyd«x tthone) acetate) 
LOC01D™ (Cortisol (hydrocortisone) botyrate), HYDROCORTONB PHOSPHATE 1 ** 
<<orn*d v v so v ni phosphate), A-HYDROCORT™ and SOLD CORTEF™ 
i\tci saeurute* \\i Sli.OH.r < vortiiorci 
valerate), CORTISONE ACETATE^ (cortisone acetate N :>l MV\ \ - 8 «d 
TRlDESiLOM™ (desonide), TOPtCORP* (desoximetasone), DECADRON™ 

.„\.mo iv\ D?-.( >RON LA™ (dexameihasoiie acetate), DECADRON 
PHOSPHATE 7 * 4 and HEXADROL PHOSPHATE™ (dexamethasone sodium phosphate), 
FLORONE™ and MAXIFLOR™ (dUlorasone diaeetate), FLOBJNEF ACETATE™ 
(lludrocoitisose acetate), AEROBKF" and MASALIDE™ (finmsohde), FLUONID™ and 
SYNALAR™ (fluocinoloae acetomde), LJDEX™ (ibrorimmkte), FLUOR-OP™ and FML™ 

Hum. R.!lnl«i< "ip!i\ ' t t « i*L( ' < ouTiib ELMS 

UZIH RLM T * (medrysonc), MBDR01. Vs< (nwth> Ipredmsoione), DEPO-MBDROL™ and 
MEDROL ACETATE™ feethjdprednisone acetate), A-.MET'HAPRED™ and 

MO X * \ U \ 1 < x \ i i 

furoale), HALDRONE™ (paramcihasone acetate), I - s v >R U ' (prednisolone),. 
E C ONOP RBD T (prednisolone acetate HYDI TRASO « prednisolone sodium 
ihosphao Ti'^ I K 1 i ^ r ' » e a. Hi 1 * W u' ur N 

ARISTOC0RT™ and KENACORT™ ,» j . >- ' KENALOG™ (tnan cinolone 

k eci MliMO* <i|ir v and kPvM<0\l .^a I \:i M ' .:wrr.>to' ^Aa^ 
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and ARISTOSPAN™ { triamcinolone hexaces.o:iKk); -rihibiiofs of biosynthesis and aeiion of 

t MsJi as tYlADRIN™ (&rasoog!u&ths h M/OK \ 

(ket< 0.0 zotej N OD VSTANE i * ! k x s ? | ^ ! v 

p« rc me o* or mixtures t nan insul 

such -is ill Ml i IN™ - -d N< )VOI T V' < ral ) p gjycen c get is si eh as OR \M1DF M and 
OKA \!>1 *• ti»Jba«uj ie A ! J. \ PV * and 

TOI f\V*d (tolazamide), DYME1 t dd H vi NASI * 

DI8ETA™ and OlYNASE™ (glyburide), GLUCOTROiJ" (glipizide), and DlAMiCRON™ 
(gfrctazkiei U i 5 , v *. >v 

i)di! < v X i 1 > ^ < sN\\|X> M \ HO Uhk 

a»d dioxides such as FKOGLYCEM™ (dioxide). 

>sOv t ■< i ? ^ S \ " , O di vf kl 

J i . v 1 n> j ; ; v ( \ \ , 

as conjugated estrogens (e.g., and ESTkATAS®), estradiols (e.g., 

U HR\ i Mk s s p o ju vh impv <. o e Wif \ 

(medroxyprogesf N 1 1 x t « s >\1 \l 

p O < 0 v v -ii v. . 0 v s v 

as, for example, conjugated estrogen&'medrox^mgesteroae (e.g., PRBMPRO™ and 

1 hj S H s ^ < v f 3 v 0 > > i> 1 \ 

10512] In i s < 1 ! s j o \im <. so » 0 > 

i U V ■> ? V , _ > i v ! > 

sulfate (iron sul e, i OSOI ! S s luniarate (e.g., 1 On j * i us gltx nats 
e - ! L R * v v ^ . < v , N 1 *v v ,N * > t)i' lo) 

(<C g , i\i 1 ' > N N l N i > ! ! > 

(e.g., REDISGL™ RUBR.A.M1.N PC™), hydroxocobal&min, folic acid (e.g., FOLVITE™), 

kncovonn roho <. e 1 - ^ 4d i < « * v ^ro t , ; < > e; ,.iir> O U . ^ 'utr 
salt of eu< o « n) traj>xferrin 05 ferritin 

|0S13| ! . ) v\ i , x s ] ! oi 

j ered i t igent<; used to m (.5,1 lers 

n i * i ! J i:rjir d wiih he ilhunii I ! Mi is do 
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50 ihi. elude, but are r die psycho nfc (e,g 

cWo^roroazine, cMorprothkene, clozapine, fluphenazine, h&loperidol . bxagke, 
nK;sorklarine, T sob t | <; ! d;TKv;kie, queiiapini \ 

I ! t ' 'v. ~ ! <. s t n (e.g., 

carbamazepine, divalproex sodium, lithium carbonate, and lithium citrate), antidepressants 
(e.g., ,ao •> v o ^ ' bupropion, ciudopmao * p; > > a a- < t doxepby 

b vcncamm < u-boxazki i dray rmrtazapine, nelazxalora 

Tiortiipnbnt pa.o^aaay proa /no pan- x a ^ ,i ^ 5 ^ v ,> ;1>; 

tdmipramirte. and venfafaxine}, andanaiety agents hog., alprazolam, buspiroae, 
chlooiiazepoxsde, clorazepare, diazepam, halazenaaa kaazepaay oxazepam, and prazepam), 
and sdmnfams (e.g., d-aun phetamlne, methylphenidate, and pemoline). 
|05.14] In eaa ^ 1 i a leotidos of 

the hnentu < r dministeret comb < with j uset < » 3 saaaol a 
disorders. V > o s , ^ ' > \ m on proteins 

net x»\rn vt. id I ^ « lads, h i are n t Ira &d > a bepik 

(e.g., c j ! ! s v > primidone 

valproic aa> t ^oes - a > mams * u > a i <. . i 

o^ath^H a m a < u o sr^<.v . p >p-*t dona/t.oa~s\ 
antiparkinsonian agents (e.g., kvodopa/carbidopa, selegiline, o t drm do hutpt \ 
j\ ! v , ! ^ ' r v 5 Uu 

i nm pu ! < Iwvo , \o •( ,vm z n v >x 

pala] .5 „ ! i a ! ( i 

, a v - cm combination with vasodilating agents and/or calcium channel 
s ■> , b I v w \ ^ > 

proems and/or polynucleotides of the invention include,, but are not limited to, Angiotensin 
- i >. < \ ' v t ^ p « ! .i 

1 r i vnadaa .a s s ! ^ \ \ » x s nnspn 

i »s I sphapnh irandolap.nl, and nyhdnp), and nitrates {e.g., isosodude i « ntt 
iss, i\ b.ann vx ents that 

5 ! „ X ^ ! < ^ ^ 1 ! < i < - ( | v r , t 

bcprid iazero felodipinc 
1,1 a s - , en c i i " v x « v i x > i 
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|0516| neat 1h lis; alb is -i o , s >r pok-nude<>Tide 

the invent km arc >dnuni~tefed m v r i a <• « treatment for _ » a t i disorders. 
! c .^'•ivn ( vn o - ! \ i u ! i is 

pi < 5 o ^ f < , ^ i 1 dude hu cs v f > ! s i 

receptor antagonist fe.g, TAGAMET™ ieimetidmeg ZANTAC™ (ranitidine), PEPCID™ 
(teaattdiae) and AX1D™ (nizatidine)}; inhibitors oflfk K ! ATFase (c tEVAC > 
da p , slid am >RUoSi p^r- . i 11 I 0 

BISMmt M (bismuth subsalicylate) and DE-NOL !M (bismuth subchnne}}; various antacids; 
aa-ekese: ■> N i ' analogs (e.g. CYTOTEC' !V a < i s > s. choUnergic 

f , < v. ,r «. i s \ i * o v s 

! n v t ^ < s kg LOMOh v j. \ x i ks' ' 

thin M!. 1 d d V*dl M v ei an I % v of 

somatostatin such ts SANDOS \P\ ' »<\»rcotidej, antiemetic a.-cnt u\^, ZOFRAN iXi 
i nc - P . . , w ^ ti'ii dohiaetron. 

metexibpraraide, chkrrpromaziue, perphenazine, prochlorperazine* promethazine, 
> <• E < < f pv \ k c a j . droperidoE ? el > < ) it 

dexamethasone, methylpredmsolone, dronabinol, and na.bi1.orie); D2 » > 

! 1 , a\n d d, a <. 

rsodeoxy* > i | ereati and 

oancreiipase. 

|0SI7| ! , , s . v i ko 1 1 n 

of ill aaeaava ee ' ac u a -< J so vmubmeoon with Other th^np ui<c or p! <s > i m 
regimens, sacs as, for exampie, radiation therapy. 

klSISJ vv:ati i . v \ n ! 

i i ;'a> a , .^aiv^'i u> 

i ! ! s ^ S * 5 5 I P J K 

costainer(s) can be a notice in the form prescribed by a governmental agency regulating the 
manufacture use or sale > < c cts. which notice reflect? 

approval hy the agency of mamsfeetwe, me ot sale for human administration. 

Gem Tkem0 

($5 19) Constructs encoding albumin fusion proteins of the invention can be used as a 
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r. * ^ i .vK'u-.isv uesapeuneallvcOAtt\ode;&s>o thc<lhrnu i 

protein. A preferred approach tor in vivo introduction of nucleic acid into a cell is by use of 
a viral vector containing nucleic aud. encoding an albumin fusion protein of the invention. 

*1 ! . ! CO? t ' t * 

C ( t V < v. X i ! N v C i 

•* < ! t < ! ^ SH \ ^ ^" v 

taken up vu * eic acid 

Km\ * s i i , v ^ v 4 t n i v I as a 

K> Of ' - v I > vt i \ 

, v 1 > v- * n » so; o < ,o ^ 1 > ^ ! > ^ ^de v\H do u-\ o! smiles 

at.uK mas ^ I 1 

DMA of the host IV ^vh,n 1 .m - i o. o - w« h 

t I u ^ \ i i iruses I - i creased the u? so o re*; ndns es lor 

t s t It ? ^ ! i i v X ) * U> UK 

therapy purposes (for a review see Miller, A.D. (1990) Hrotfd ?6;2? 1). A replication 
deiivd < - v i i i-^'iuH.nl ->o nO^t a beget eel! 

through the use of a helper virus by standard techniques. Protocols for producing 
m I « i vim Ox in vim with < m b 

found In Current Protocols in Molecular Biology, Ausubd, EM, or al., (eds.) Greene 
1 « tv P"-<- u '!•' ''I'loJirvjftln b,-uiU\- nmsaK 

{0521] a s n.eU i v ^itsui w.en or uses 

adencn irux derived vectors, fhe genome of an aden< virus can Ik manipulated such that it 
vOvWks " <. ^ro s. •> i ,v:U ;■!->.; ; . a n •, m i ' ■, ^ i e ; \:o^ * \ ■> t< 
ivpl i )! mo! M e n * } 1 \ t ' < 

6:616 \ » v I vk * 5 i S\ ='<>, Ced 

oK- l-i^-ivS * Iv-Ct ddc 1 1 -no-v a \octoo- oVme \ 'lorn the a ieno\ nua strain Ad l>pe 5 
II 324 oj other si f 5 r \ d k i e ski lied > 

J X ! v. v 1 K s Uv !' I't L\ 

ate not capable of infecting nondi vidirsg cells and can he used to infect a wide variety of cell 

u \ 1 ! 5 5 K MHO 

fan. o> i sou suhlo ro penfk s o> 

be mot led s< as to the pectnnn nfectivitj \dditio 1 ced adenovin 

DNA | reign I % v dried thereia) Is 1 1 eg t s ^ rson I ost ct 
204 



wo mmmi^d PcrmsummnM^ 

i mms ep:v>.-.d turen nmvu ^ n^-u .*a:^ukoi netiM 

ra >, in sst a k i\ \ wo <- U ost gcnomt: 

(t 47 rs.tn.Uia >' » I s v 5 f ^ 1 1 re So'- rs-un 

!d\ \ \ >Vv 5 s i S 5 5 ^ > s v . 

supra; Haj-Ahmand et aL J. ViroL 57:267 (19,%)}. 

PS22] la another embodiment, non-viral gens delivery systems of the present 

invention .rely on eeu w pathways for the uptake of the subject nucleotide molecule hy the 
targeted cell crop e delive; n ciu( >al derives: 

systems, poly-lysine conjugates, and artificial viral envelopes. In a representative 

: \i rnoXeule eijeoding an albumin fusion protein oi e x ^ u ik,v 

be entrapped in p < 1 xssitive t >.es on their sia oboe rpoieetins) and 

{optionally} which are tagged with antibodies against ceil surface antigens of die target tissue 
{MizumetalAmi) No Shinkei Gehi 20:547-5 5 1; PCT publication W09i/0630<>; Japanese 
r <, if J . 1 s 1 ^ > 0 v > > N 

v i v. v s b d s 

invention can be introduced into a patient by any of a number of methods. For instance, a 
/pharmaceutic $i t reparatk - ot i » gen« delivery system can K introduced syslenvieaiiy, 
by Intra venous injection, and specific transduction of the protein m the target cells occurs 
pred > v t elccelMvps 

or tissue-type expression due to the transcriptional regulatory sequences controlling 
so; s se reor 1 •< > nix rent tial 

delivery of the recombinam gene is more homed web iatroduehon into the animal being quite 

<i i < v\ ' x i v 11 < ^ f i X I < 

Patent 5328,470} or hy Stereotactic injection (e.g. Chen et aL (1994} PNJS 91: 3 054-3 05 
7). - ^ , n ,)[ the gene t v ^ > ^ s 0 hi 

the gene oU , 

the gene del h v s Ided. When < 1 n pi s 

produced intact from recombinant cells, ay- retroviral vectors, the lis! preparation 
se one or more cells which p ce the aibi i ^ 5 

ttMitioml 6, < 

10524] encompassed bv the rnventio ; 1 ! v 1 

prevent 3 0 - outers diseases and conditions. The gene theraro mod, is rdate is- ihe 
205 



wo imsnmiu Ky?/VS2Mimy)M3 
ntrod ctmn ot elele acid {DNA, UNA and sense DNA or RNA seq lenc* ate a 
animal to achieve expression of an albumin feion pg&tem of the invention. This method 
requires a polynucleotide which codes for as afuumis msien prPtein of the present mveatlon 

o* fa f son r. t o^ s i v. he* ^ , ^ v are 

b »w ituhe , x v r r ^ 1 e mr > i r hamx 

fil525J s S (5 s fro? patie 1 maj * a 

s. n o w mh <L S \ " - v ^ ohnudeottde 

encoding an albumin fusion protein of fee present invention ex vivo, with the engineered 
ceils then being provided to a patient to be treated with the fission protein of the present 
indention. ^ , J\ a - < >e ^ d Known m fee art. !<>- emmk , > ' , ■ «n 
I ¥%tl Career Inst. 85: 207-216 (1993); Fen-anbnh M e! at, Cancer Research 53: 1107-1 \ 12 
0993); Fen-antim, M. et ah, J. Immunology 153: 4604-4615 (1994): Kaido, T. ; et .afe !m, i. 
Cancer 60: "1 ^ ^ a si < d * . , A > i *u ^ JO pi 

Santodonam t < ; 0 y e t ai , Ge e 

fhuarj 4 i:4M 255 <J<*r/u a d /hang, J i.Uaf Cancel Gene Ueasa < ^(Itw.j. 
vdmda so n 'j v em. fee eelh which ate 

engme*: cd are tm KeK e , , < , i v < , ^ m >i d< 

|05>ol x ^ s ,m lv^\ He roh-va ivoec «. n be 

delivered by any method that delivers injectable materials to the celts of an am , x such as 5 
injection into fee interstioal space of tissues (&e**Viftttscle, long, awr and the like). 

sets raa> he do ivored - ■* plus , { 

|052?) m<. i <. - g fee albumin fusion; pro elm > 

the present invention is deiivere-d as a naked polynucleotide. The term "naked" 

pohrjcleeun xx \ ^ \ v v , > < r so oebuax ^ eh.clc that 

acts to assist, promote or facilitate cany mte Ok- ceih melndmg viral sequences, viral 

- ! m i > a,e like Hiiwevcr, 

t - - 1 * ^ t > <> be 

delivered in liposome tormukttons aad haoieciia o * m and the like can be prepared 

m U.S. Patent Nos. 5 ; 593,9?2 5 5,589,466, and 5,580^59, which are herein incorporated by 
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wo imMmyjH) pci p $2im m <e 

reference. 

|0S28] [1 po eo v. \ s us, « t , us - dl aw 

preferably constructs (hat will .not integrate into the host genome nor will they contain 
sequvvxc ms t.'o * on \pp opnau u t s , h \ 1 s„ t >, psYVAJ 

pOOM, pXIl and pSG available from ^ ye-, pSVKA pBPV, pY-n and pSVL 
available from Pharmacia; and pPftA'5, pcDNAS.k and pRc/CMV2 available from. 

- — , , , > j c A to the jkiUee a i 

|0S29| \ ^ -e N ^ a% > e , < , \, , N \ 

the expression of the poiyceedeobde sequence. Suitable promoters include adenoviral 
u 1 eo > * > i ! t N $ v 

q^amegaiovirus (CMV) p t e respirators ytiaS s IS V) promote indueibl 
promoters, s *. i - ^ i r ii s. s , ! p> s >. \ 

ihc i> ( promoter; dm ApoAl promoter; human gloom promoters; viral tlvytmdine kinase 
i v , , v \ i uv Kinase promotes retroviral IP n b- 

o m % be the native 

promotes: u< ' ^ 

> -> ' f v V ! 

PS30J i v v e of introducing 

naked nucleic acid sequences into target ceils Is the transitory nature of the polynucleotide 

synthesis in the cdh Medics heoc h>.wn euO sommHm e w H x \ ^-jnetxvN >.an be 

introduced int ^ vclK n> prav ^>e p i'tc'um < 1 j , ' > -r d mx 
months 

lOeadi i " tv k 'ftel m be t ! of 

h s „ M h ^ 1 i ! , < ^ O £ spk i XH v 

s tv \ew, p I bUloot, 
o. - s - > ow ; a n - * nterus. rectum, nervous swuu , y to no connective 
tissue, interstitial space of ids:- tissues comprises ; n v n fluid, mucopolysaccharide 
ans i > % ! , 

chambers, collagen fibers of fibrous tissues, or that same matrix within connective tissue 
n >. t ! a i „ * x s i -*kd h\ tK 

lasnu et the v ~\. e i I < i> v m\. , < f the 

nterstitial space i ost et'envx r th s s <1 s< ? e ! ! fhey .may be 

, aoe^ cd'- lcb\ered bv injection into the tissues ccr m > elk fbe> are 
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preferably delivered to and expressed in persistent non--dividhlg cells which are 
differentiated, although delivers' arid expression may be achieved so non-differentiated or less 

complete!} differentiated celis > such as, for ■ sample, stem eel! of hi I or skin fibroblasts 

A; vwo muscle cells arc particularly competent in their ability to take up and express 
poly nucleotides, 

1(0532] ,f * v \ \v u< i-- v k sU v ^iv'vi v 'i\ ( si ec emount ot 

DNA or RNA svili be in the range of from about 0.05 rog/kg body weight to about 50 mg/kg 
bods suipht I . ^ , 1 \ 

more pre < l I s \> <u oars 5 k O arst a hi artisan of 

i rd t i. > > ! \ > x o ^ i i ^ v ' ' . i>r 

lb || j . e v f v. v >. K den j j nod by 

s v *\ is v s i 1 the routs 

of administration. 

{053®| The preferred route of adunAesiratkm is by the parenteral route of injection 

fi h { v > * 1 VV M>d 

as, inhalation of an aerosol hurnubtion particularly for delivery to bungs or bronchia! tissues, 

thto.it Oi ? 'he no is \ ! ^ \ t o* ears he 

del senx io <. > v. v. ! s s K t fur 

|0S34] The mded | b ^ , ^ v. si a , > , s ) \ tt v art, 

nebk >. s> » i . * rjec t 

tepteal I n \ v> ^ * « s 4 . rv methods 
are kxiown m the art. 

|0535] > v ! - s n - ■> s -> i vv > h * } u t - ^ <. l os sui 5 viral 

nv. v ! s -> > i s s v 5 n> m i < < v u.s 
nutluvA >U\k§e - ,u bi-"\,5 ' . 

f033hj s olfxed m a 

liposome preparation. Liposomal preparations tor use in the Instant invention include 

v tu» * > ( velj < j i Hovscvu 

e s * \ x t *"ued 

\ S v ^ ■, v. 5 ! ! 1 i ft ! ) u 

n t acelrdat deliver} of pksmid DNA (Felgtfet et a Pros Hat 
Acad. Set. USA (1987 ) 84:7413-7416, winch is herein incorporated by reference); mRNA 
(Maione et a , Proc. Ks \ Acad, n USA (1989) H6:6O??Al0Sl 5 which is herein 
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t \j. v 1 by reference}; and purified transcription factors (Debs el. ah, ! Biol. Chem. 
(1990) 265 KM S9-1 01 92. which is herein Incorpor ued by reference), in functional form. 
\M$7} Cariooic posoms e eadii) as tabic For example, 

s \ K )OTMA s s 1} 

i and are available us k > 5 

N.Y. (See, also, Feigner < ah, Proc. Natl Acad. Sci. USA (1987) 84:7413-7416, which is 
herein incorporated by reference). Other available liposomes include 

|0538| <fiv , o ipcow^ vjd bt p , m..,u;ai> 

it it k 5 s >^ » l ! - v 1 » > > * > ' * s Ik ! 

is eft enee for a dese s oS DOTAP (1,2- 

Phv>k\ -v kn 0 it > < - v ^ ^ o: O f >TX: A liposomes 

is explained in the literature, see, e.g., P< Feigner et aL Free. Natt Acad. ScL USA 
8 ! referent. tods can k ised to 

psepsi -p. n ! < , t :J materials. 

|0539) Similarly, anionic and neutral liposomes are readily available, such as from 

Avmti Polar Lipids {Binnirsghanp Ala.), or can be easily prepared using readily available 
materials. Such materials include phosphatidyl, choline, cholesterol, phosphatidyl 
eCvrolan.it ! ' ^ < ! 1 ^h* emhDOPu) 

hokv'.fe t > ! " . ere; „ tl t, fHVcd 

vvuh r.be » MA md DOTAP starting n , 1 ppropna rat os Vfetho s fot making 
kO". > >Oto 5(1. 

|M46| I -a e^arpl v ,u J \ o Iphosphaddyl cfe<im uVnAT 

* ^ •> s glycerol O < and hi ethtmoiarnlne (DOPE) can 

be < 5 ' t ' <•-■ o P t i njtnojt the 

< toVt i i o o e N I'ift, x n i { *v h^t 

* n ' V> \ v \ ' « v v 1 « The 

np v rhavd -.-A. s a > n^-j .c.c .a ; s : *\ fe m v L> wi h 

deacovd va;c; 1 he v-nvolc h ihco sonicated for 2 hours in a capped vial, using a Heat 
Sys v inverted cup { ype) | obe at the 

\ t -s f ! dv. i ^ I j i ! f 

charged vesicles can be prepared without somcation to produce multilamellar vesicles or by 
evo sjt. thnn oh m<!c> \ e Kr-r> ^ -~ pov. o > . -v ' - ^ , c ^ l^rue ^ 
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Gt x r 1 >ov d blable to those of skHlin the ar 

(054! j The <\n can comprise multilamellar nicies < jx-ft.vs}, .! \- 1 unilamellar 

„ , v ^ \ ) i v. > \ ' V < s \ - p e The 

> ''(V I ! v > j i' ' > rv < I \ i k 4ft 

uk rporated by refers i t 1 i pared x 

n a ^ , < h ! -> ' , ■> K<>>., try 

With I H ; 0 1 T ! ) \ <. 3 JO! 

u' V < 5 < , o I iki aki a! to 

entrapped is added to a suspension of preformed MLVs and then sonicated. When- using 
ip^ou wv.amn c^ . , 'nds. The dried hp; ! '! *.-\ , ,v ) an anps fn<K< 

. f , ;:Uvb a* M» - ^CU I O 4 0 \e: 'UK 1 >i f ! - ^ n ' 

,,u 1 1 > v formed hpo^oo «. ■> , i v, \ f \oik 

and DNA form a very stable complex due to I u , of the positively charged liposomes to 

< i . V X 1 " i N v. V i V 1 K d f> 

\ v v nv - I to t 1 \ 

<J v v " ( * - • - ! < e 1 

17:7? v? * . >eamer, D. and Sangb&m, A... Biochiro, Biophys, Acla 

443:629 (1976); Ostro et &l v Bk>eIkm. Biopfeys. Ees. Owiwmm, 76:836 (1977): FraJey el af, 
Proe. Natl Acad. Bel USA 76:3348 (.1979}); detergent dialysis (Enoch, H. and . Strittmatter, 
P, Proe. "Natl. Acad Sci. USA 76:145 {1979}); and reverse-phase evaporation fRjfi'V) (FraJey 
et a!., i. Bad. Chem. 255:10431 (1980.); Szoka F. and Papahadjopoutos, D„ Proe, Natl. Acad. 
- I i) m >i > i v - « 8Bs wbicharc esrein 

me. ip>tmad K ><;Nc;ve 

|«542| Generally, the ratio of DNA to liposomes will be from about 10:1 to about 

1:10. F , ^ i ^ 81 v e v 

will be shout 3 i to about i 1 Still more prefe ibly the ratio will be shout 1:1. 
|0543] ^ P \ t \ ■> N ~ U , topota 4 . vltvr^i ft^iK 

~ \ > nttv 

U'.S, Patent Nos. 4,897,355, 4,946,787. 5,049/386. 5,459,127, 5,589,466, 5,693,622, 
5,580,859, 5,703,055, and international publication no. WO 94/9469 (which are herein 

V \ " C V 1 V p O 4 - V < 5 > C | < S N t i >s v UK i i } 

L ^ PaVi't N M < > ^ ~ id t i U 
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wo mmmi^d pcumiwuwifte* 
s i -< wo^t^m \ovjtie «wiIkk3\ toi vielKerini? DN^ cytt* i i<! ei o 1 ^ 
to mammals. 

|0544| In * ert ! ,> ^ n n s \> , v >■, ^ - i > , - <<> i\ > a 

retrovka awtiete fit ring R \ uch comprises a e * 

protein of the present invention, „ s from which the retroviral - nu 1 vectors may 

! e i - i h <> I v x s f t j v n \ x « <. t <, < <. 

\Ua- I \ >s 1 5 \ s \ J 

uni> hum.m .■nmomdvikiem} Mm-, Mu-lop-mmmioe iconic Virus, and mammary 
tumor vims. 

form producer eel! fines v s I I i is 1 In k 1 1 

are not limited to, the PESO!, PA317, R-2, R-AM, PA12, T19-14X, VT-J9-17-H2, RCRE, 
RCRJP, CJP+E-S6, 0P+envAm12, and DA^-ceg hues as described in Miller, Human Gene 
Theraps 1 §-14 (1990) *iuch is ine d hi >y reference in its entiretx Hie vector 

<'m m „ h an> meaas known in the art. Such means include, 

but are not limited to, eleetroporation, the use of liposomes, and CaPO.., precipitation, in one 
alternative, the retroviral phismid vector may be encapsulated into a liposome, or coupled to a 

h-.cb-Jc v mk m-d > art albumfct fusion preteia of the present invention Such 

retroviral vector particles then way be employed, to transduce eukaryotic cells, either m vitro 
or in i k ryi tk c s v\ ! e\ * ss »rotin > the pu c I 

inveation. 

> > * i ! t >. ! d in em eetor virus can i>e manij urn thai 

o emoJ o ! ) i 5 v. 3 s. 

»s of its i normal lytic viral life h 

expmvmn f ? I \ o on? i h,rc ,k 

web> « - < , v n en cemrii rib - < ru i 

Xvn jo 0 < v v > -s >. i i A \ ) * s i v 

* " x s i ^ ^ } , < e transfer h 

t i <$ n * -i x , . ? f < and 

nil d, »u v m s < ^ P \ M - - k. : 2 I -4 

2! i 



establi h adenovirus as a causative agent in huraan canoes «r vuiifornth negative (Ores i 
M. st al. (1979) Proc. Natl Acad, Sci. USA 76:6606). 

(0548) ^ ut t 1 »5 ^ - t «\ she ~>n. n -m * - i k-^abvu for 

exasnpk it K rs> x WUson. €un Opto Genet Dasd k499-503 199.3.,! * senfeid 
etai.,CUlo8 '4' ^ h<* .u^<*v- - i <o i v kwr 4 ?o^u^<^ W^g 
etaU Nature Geeet 7:362-369 (1994); Wilson etaL Natn.ro 365:691-692 (1993); aad U.S. 
Patent No. 5.!>5 222g \^-vh a?v j.e'em hx^rpouOed b\ vte=e>\^ 1 cr o\aropte, the 

i < > i > - 1 1 «. ? v. ti V nt «u i 

£! ■vgi-.ci i o% < o-i^Oi. s o s !k and i ^ k! s 2 juU the 
1 i< v s t I \ ) k s t s in 

adnata :o * U ! * > , N s , v i' in 9k 

present invention. 

|85491 A e i > v. s * ^ ! v. > 9 > n ot 

packaging ceil line to form infectious particles. The resulting vims is capable of infecting 
alls an vnucleotkk of interes ! t 1 s ! 

cannot j 5 v 1 1 Rep ication defij s - 1 in one or 

mo\ of ah or < portion of the fbllovvmg genes; M a. El h 6 .9 194, 1 2a or 1 i through 1,5. 
P55Ctf t ; nb % ells are e.s eereo9 ox vivo or in vivo, 

* \ 4\ ) V U's an , ' } 

reqaife helper viruses to produce infectious particles (Mozyezka, N.» Cnrr. Topics in 
Mkrobki. ineneo-'X sv ,; ~ ■ „ h o* ako one ? k-.v wn * < it r o its 
DMA v v " v i t k 1 i 9 u,ile 

p * 1 n , , 4 *• i ' 2 u 4 b 

Patent "Nos. 5J39,94g $373,414, 5334,678, 5,436246, 5,474,935, 5,478,745, and 
5,589377. 

|0SSiJ ^ ■> < >. k n soil nwiil 

i ' ^ o v < l>\* , t > <.aps <. 1 v. * 

integration The polynucleotide construct is Inserted n«o the AAV vector using standard 
cloning methods, such as those found in Sambrook et aL Molecular Cloning: A Laboratory 
Mv\sa r * o i'lWiiWi Fhereoortbmt <> ■> \ »«\'o ^ hers -n^vA^d 



wo mmm 
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v\ g m u' ^ >' v, srfecU-d wtth a helper \irm, using am si t idard kt i 

Chtdi% ! Xm\, vL. >■> <- v v. ^ t jO s v J 

helper viruses ude ads * < , s< 

0)uU'!UM^ f - s < 1 < v v • \ \ M 

particles which contain the polynucleotide construct- These viral particles are then > J to 
transduce enbiryotk: cells, either ex vivo or in vivo. The transduced cells will contain the 
I cleotide c; ucl , s es \ « 

invention. 

|05521 ^ her meth< )f gene ihomp> m\oh ope;uh k 

t on . ' * | v. v v. v. > ' f u e H 

t > <. v -> > x •, N - ' ^ 

*sued wk21 1*>7 intermcksoa ' . ni^^ \n 0 3 t i 

5 * > oo No \U> 94/12650, published m Mo,, % ih - 

fee, Natl Acad. Set USA 86*8" ^ - tl'fc^ and ZijK-ra et ah, Nature 343:455-438 
(5989), whit < i v iorak 11 x ivadon o 

i oils, cn is 

^NjteJ. 

PSS31 PtV.MU ,U\ U O , . 5 sN t ml! l thC 

L which < tet with targeting toter, S 

promoters 3to h ! v. t t s he \>-. ^ ~ M mr*. <. h ! - t «w< n 

< i n > j { i i ~t . o nkttif aiti 

\ ]tt tk with the endogenous m<- - > targeting sequence will be t! i f <■ near the 
:r end of the desired endogenous polynucleotide sequence so the promoter will be operably 
linked to the endogenous sequence upon * \ < <. ^ > 5 > m 

[05541 The promoter and the targeting seqteen&s can be amplified using PCR. 

Preferably, the amplified promoter contains distinct restriction enzyme sites on the 5' and 3* 
ends. Preferably, the 3' end of the first targeting sequence contains the same restriction 
enzyme she as the 5' end of the amplified promoter and the 5' end of the second targeting 
sequence e - same roohetioo she as the 3 d o; the .isnnhhed pn ftej The 

unoter at >e a ckgeste > ! k i < ? ! < 

105551 1^ * * 1)1 v 

naked \ 1 <. e o u t > w h t- ; \k ^ f j-hxoh\H ng t as 
'< < rJ quences r ;articies whok *dr t pofe( on po pitat ^ 5 

2B 
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etc., described is:- more detail above. The P promoter-targeting sequence cars be delivered by 
any method, inctoded direct needle injection, intra.vesKn.ss injection, topical administration, 
eatlten !_siom t ^ v v s 1 -■ <. The s 1 rede.^rftx s-rt ! \ <• 

|©5S6j s ( vS v. ^ N ? ■> i. S f Uh v S 

recombination between the construct and the endogenous sequence takes place, such that an 
etxk g nets- eqsrence is placed under the contn 1 e | otes drives 

the expression of the endogenous sequeaefe, 

|iSS?l rhe pehmwi cooc >. o-d • o ^ i > k-*or frvten ot (h ? present 

n\ , f i i ^ ? i ^ u i i es 

I ^ v V j f 1 v. v. v s I v 

< s , o- <r a* the 5 siid ol 1 „ \ be 

hoo locos <r i, sol em? to the polynucleotide of hues ^ Hi roaj K >on - ei oa- or 
licks leeoiss o co.K ' i < - be 

j j swrs ?n the art. 

[05SSJ * ! t < s 

eoasttfccts <.<«> be used so long a* t te * nxle results in the expression of one or more molecules 
i s is s^eetw 

systemic injection, catheter infusion, biolisbc isyeetorSi particle accelerators (i.e., "gene 
gumTl gelloarn sponge depots, other commercially readable depot snateriais, osmotic pumps 
(e.g , v < s Ik ril nnaeeuticai 

>hcaooas dusioa smsxq < >< 
njecnon o j % «. <. s o ' tt r *t o s sp v i o 

pnrem va k ' ? s <■ * s r, 

in the rat iiuis <kai\\b es al . science 24^rs , p><4 oq 

(0559 1 A \ s tcu 1 -oSv of 1 . vie - ^ moor o N do«ci motion IVe&tabh 

an .albumin fusion protein of the present invention complexed with a delivery vehicle ts 
idminisreret < eaof teries. A 

compositior ocally v. n eat t i enng the Rlimefa 

and preferably, millimeters within arteries. 

|056(1] Mother method ximin.is <> ct a nscieotid 

lAioovcr . d v s s o u sd\. 

the wound or the construct can be injected into areas of tissue inside the wound. 

214 
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|§5ii| Therapeutic compositions useful in systemic adinmistmtkrn, infchide fusion 

protein? of the present invention complexed to a targeted vk t\ vehicle of the present 
d\ r S t ! u v j ' ^ w „ v<>m.x ^ vs 

c mmnsmg iman <s , > . * the \eveb | rt <. d r rile 1 K a 1- ho >. in 

suitable delivery vehicles for use with systemic administration comprise liposomes 

», i 50 > ! ^ ' a' 1! | l>U 

! 1 > i J < * < v I 1 V \ C- 

usmg m«h< is st the art. Acrov > s ' v. h d 

standard in the art (see, for example. Stnbhng et. al., Proc. Natl Acad, SeL USA 
1 89: 11 277-1 1281, 1992, which is incorporated herein by reference). Oral delivery cart be 
rfoo c n pie am a poh c « - men to a can 

<. f s f f ' K ; i „ i i <!! ) ><}!> II !• {> ^ 

of such car-efs. -sco-.k , , - i s \ k ; ^ <. m Kp..ai 

delivery can he \ n by mixing a polynucleotide construct of die present invention with 

< ( t. x - v i '.ho \> wi i v M r s < na \ a 

|0$63] teterro v) v . > «am x 1 \ red ears depend upon 

i .X v. i ^ s i K< <- t 

the suKkukc, :ix a , 1 m ' v > < rnem.ia 

us suet <- d > i 

otmKxi t -■ > , , ^ s j v in 

veil a\ i Hec. The proviso at i* ' u .m>I j < . )J 

Im in o < v < ! s , < „ | x >< i 

££l5d4J Mluio ts , <. ' ^vv t >OsO >o*v\ dr usresod n m\ 

animal, pje&rabh to roann -U < , - . < Jooa cats, 

once. rats, rabbits sheep. eao!e : horses and pigs, with humans being particularly preferred. 

Biological Activities 

fflS6SJ Albumin fusion proteins and/e-r polynucleotides encoding albumin fusion 

pt c * x used in ass to test for oris or more biological 

ufes It i ^ si i protein :md or p-<l\rmck\ mde o.hihh a < > <• in a 
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may bs involved in m« diseases associated with the biological activto Thus, the fusion 
p^oletn o» uht h tv c s 
[f»&>| i - is. 

h -cm i - oe <s JV > , o v . u I ! - m. I I d > s x <> J t * nt Table I 
ompri o s u ! o i p t <. i n \\ < , . m oa m t * 

desired an albumin fusion protein of the invention that, comprises a Therapeutic protein 
x n . . x> - : - mJ ^ t, - 1 r aofl \ 

vohmn i t u s \ ! \ i <. a i , hs (} > <K 

Pre! v 1 md <. itio Y" column of Table I) "? * ^ > > 

10567] Is a further preferred embodiment, the present invention encompasses a 

i isordt < ? v in the 

1 - v. I v 1 v ^ . ! . ! > hk 

such treatment, prevention or amelioration is desired an albumin fusion protein of the 
n < «.> . ) t ( lit IhesaOv "k 

protein for which the indications in the Examples are related in an amount effective to neap 
prevent emir n ,c , , h , ' o ^ s Ci 

|0568j < ; IU i nuts 

> . ! , ' ! When 

b iJUci ot dev 1 i sn v t~> <. J h mm 

secretion and ptoeeming steps produces a protein that lacks die signal sequence explicitly 
bated -?! * ' ! u < 

s Hi se. * v s s o t v i n Ol! k OW ill Ok a* ihus 1 H>'t 

preferred m;m - . s , m nnmdome ,m \;n >.-. <a pm\m psmhkec 

I t v < v mom eekum i of Table 2) 

Also most > D> ID NO eifk leader 

sequcc-c ! v m N m a !vJ f m >jj 1 dec : t -c?mm. o mmm *p tU<» two 
preferred embodiments, inchnfua plu ! k \ compositions, are abm preferred. These 
albumin fusion proteins are specifically contemplated to treat, prevent, or ameliorate a disease 
) i v v ^ r ' 1 JmJum ^ fi », 

of Table t 

10569) n preferred s > lime - > ion proteins ( he ps it inventio nay hi 



used , g diagnosis, prognosis, \ t -.n n and/or treatment of diseases and/or disorders 
relating to diseases and disorders, of the endocrine system (see, for example, "Endocrine 
Disorders'" section below), the nervous system (see, for example, "Neurological Disorders" 
secuoo below !C ^ \m, o- e myk h- ^ \ 

tovpi? h» n v v ^ t \ u[ < 

<-ce , ' v\i<TC t Ji \ \ > s •> >. ,e N.wn 

te j.1 K ) v 1 ^ ^ t in 

v v < i i \ t N ' 1 \ ^ i <. S ' K 

ceil >> ! f ! v v x v s% i •> < ! 

diseases or disorders relating to the blood (see, 'for example 'BIood-Reiated Disorders" 
section below). 

|§570] in certain embodiments, an albumin fusion protein of the present invention 

«u> be used < > ■> ! 

tnsiuegs) in \sh\ v iov corresponding to the W men <. s~< ?, p n v > of the fusion 
u u i ■ 1 < , , r 

|057l J fh\ or: pnnems f the menra , c deemed f nn 

fusion proteins of the invention are useful in me diagnosis, detection and/or treatment of 

, < -X\ k v v t 11 1 tO, 

) U OtOtt <. U < l ! f ' ( 

cellular differentiation, mo ceil migration. 

|0S72| v iv s g <. t> * v. i » i f n 

ibnmin s proteins c n na> be useful for ti « iiagn - * prognosis, 

i \ v t. t 5 ! < M V ' i V*' i 

systems. 

immune A etmty 

|05731 \ M 5 v | > <. 1 DO' | .K'l., i f 

* 3 s v trea g> d? *g«os ng 

s i!t i for 

e\m v. s v < n < < v ! <> s > <> 

O t i l s «. «. ' ! 

jxodt ng ny« id g ! Set id bk , ! euiiegfoiB mc i etot; e * > spbx d (B 
and T lymphocytes msg is from piuripotem stem ceils. The etiology of these immune diseases, 
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be used as a marker or detector of s particular immune system: disease or disorder. 
|0574j ^ ' ' k i ^ o v. \ 

5 i t lbs ns > ! "< I > rvemk be uses. r< v 

div>( e^eNsts ili n t<> ! ? o , m \ >m i * • f f k I 

t. i „ \ < x ' ! v - , <. O ^ M ^ \ Vl 

|0S7S] I > s encoding 

' »i | n M n; i a il u e s > 

t\ „o,;l v >of eougemufi .tuJ acqnned 

1 M5 5 ! s i O i,l 

levels B cell function and/or B ceil numbers are decreased include; X-linis«d 
•> j ) n a < 1 L > > , tN v,u, linked 

> , I , x x x j \ X- 

nks a\y > ;enital tun! 

i,n ( j v u* onset agan^aglobulioemia, late-onset 

ai < - < jespw i J 

t bulinem eeessive agammagkmul, ' * Swis yp ■> Selective 1^ \t 
deficiency, selective IgA deficiency, selective IgG subclass deficiencies, IgG subclass 
deficiency (with or without IgA deficiency), ig deficiency with kk reused le.M. IgG aod IgA 
deficiency with increased LM antibody deficiency with normal or elevated igs, Ig heavy 
chain deletions, kappa chain ieficicncy, 8 eel lymphoprolsferative o rdei (Bl.PD 
am ! variable Immunodeficiency (CVlidG common variable \ ^ v, (CVI) 
(acquired), and transient ! , , v ■> v n of infancy. 

PS?$1 t - ^ v * " i v av\i with 

hi t u iut\i arc treated, prevented, diagnosed, and/or programing using die, fusion 

g),,S < , V V < * ! G >1 

10577} Examples of congenital immunodeficiencies m which T cell and/or B cell 

b act o and/or number is decreased include, but are not limited to; DiGeorge anomaly, 
severe cores - nues (SCIO; (inch dme s ^ i n n \h ited t , X rGeu SCLD 

autosomal recessive SOD. adenosine deaminase deficiency, purine nucleoside phosphorylase 
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, NN I < v >i n \,k 1 . \ se ^wk's UJskI 

vudu^H r >. \s S v < wi ih\ :\\>c 1 > t ■< and unuUs ivno! pouch 

v,nd!onv J^o! s i v. i ( ! s h <- tkiivk*:tfc.> 

\M idiopathic I l ^ n ^ r u ^ i ^ \ w <. s ^ predominant T cell 

dUeCU U0> •> it vW>u )U^v\i 

[0578] | f odin N * v ditions msscx x 

I> Ofoe nx>r rv > v. < s < <. <.s 

Ol I 1 !.!)!> t 1 > > 

|0S7f| Ohu ii u <. < \ p v i v nJtt 

pjo < ^ v x !„ U » ' s 0 > x s I v } » 

; [j n * ^\ * vis - , so -\ , i o-' bo\:,.d s v \ ik imuhm^UK^ 
disease, ! ^ \ \ syndrome, myeloperoxidase dedeieney, leukocyte k e 

pno-phu v, 5 u o„ v v. f \ >! v i h^rmhoxo h •> < i ssll 

Loki ,\k s 1 es <<* ( v , . ~ i u - < , i nh h< ( 1 < ' < - 

C4, e < «. ! ^ ) I 

aplasia, uji > o sh v ni, -t^e-c- oo.'vcn d k ! a vk pla&a with 

SnS t i O < < , , \U U! 

, P ^ , ' ki> \ o s 

|8580| la ,i , s i > < ' ovia v v 

s a .un, 1 i c>\ I Vac < a i, ouprso^d 

i 1 > in > tem-> v f f^ ir^ s v 

! i x ^ emion. 

|858.1 1 hi a preferred embodiment fusion proteins of the invention and/or 

- > , - ,H\nt 

50 ^ O 0< , s * S ' i ! s K 

v \\ i v l < S i > 5 nn 

f?i-> >1 f'f> ^ O . ! I v 

' u v B ceil and/or T eel! ^ sndividuais. 

[Q5H2] ^ ^ v > oJ I < f id/oi s v Is o?rco>irg 

x r * ? si in treating, preventing, <: igoosing 

i s i ? i s from 

s <. ! t n t r tor, «n n s v. K , ) s -j s 

o) f. hs n i immune re^n^ v. s t » t .ia i o son 
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U \ * v 5 5 > prmefnt* v»t th i 1 i p *h tk t J 

v( > s s - ^ pmv,m \ the mvenuon thai can inhibit an norne t k ivoov 
particularly the proliferation, differentiation, or ehemotaxi? of T-celk may fee an effective 

! ! S ga« ii.SOKfe 

[i)5S3] \uo immune Hseases o; disorders that ma> be treated, pun nteei diagnosed 

under psogtVsev s * <. \ <. t \' i Ov. 

albumin fusion proteins of the invention include, hut are not limited to, one or more of the 
following: systemic lupus erythematosus rheumatoid arthritis, ankylosing spondylitis, 
os. tip - i ' < ' N ^ v o v is. 

anemia, hemolytic anemia, thrombocytopenia, autoimmune thrombocytopenia purpura, 

Henkx ^ in. purnm.s i u o^df 1 ture s ynd on !\ up' ms 

, uKmv m i ,vf.s > „ v fe , : <h> rsum . vnh-o.; s t ^1 (oi^w di.dvtes 
melliius. 

|6584] Vid s\l e i ■> i ss > t ht 

may fee treated, prevented, and/or diagnosed with the albumin fusion proteins of the invention 

5 K ^ - - < v U v, < i v J , v tm 

i < MS e kfgiC 

au ( h" rss, > t myocarditis, relapsing polychondritis, rheumatic heart disease, neuritis, 
ioeitis ophthaunm. p^t 1 m. Honor \ Doo v. S s \{ - S\ i>^, 

sUo maume p< > < ' , 1 s ;onn- msuiin dependent 

diabetes me! \v disorders, 

|h58S] \ f i n m v v o t 

n a\ td itti, a, , o m n 1 % 1 - 1 f ^ 1 > s ^ 

the v n r } ' - m pmts, ^\ o trie m no 

uoe.x- mdum t "u\k ter, no 

e.g., fey nucleolar and other nuclear antibodies), mixed connective tissue disease (often 
haracu 1st xtraeia s protein) 

j X > s ■, v. V ^ s s 1 N > ' \ * ^ 

laraou: i t v icros nd sic factor antibodies 

ui op Uk \1is i t' i, no tu ; often -.barn „ „ • u s „ ? ,1 a< <mu! 
cytotoxicity, infertility (often characterized, e.g., by and spermatozoa! antibodies}, 
glomerulonephritis (often elunactermed, e.g., by glomerular basement membrane antibodies 
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or immune io~plo\> 1 bulk* is pemphigoid (often 1 c t, >> IgG and 

complement in basement membrane)- Sjogren's syndrome {often characterized., e.g . bs 

p i,>< t ' s <s i \Vl(5sSv-BYi,dJ8V * h i^. te 
J eav\rr,<md eg , 1 f 

jcsi taoee t ; s t v. s s Cs s s h < s s 5 
characterized, e.g., by beta-ad <tu e c< pu.» nt 

|05S6| VUJ> ers iha xment. thai ma) be 

O I. \ v 1 HO ! 1 s ^ 

h J l I IK ' - ,. ,. - , < 1 < , K v\ 

tan are not >i % t to, chronic active hepatitis tobcn s t v e.g., by smooth muscle 

5 ! i \ i v }»■! <u is! 

other Jv » gland failure (often characterized, e.g , by specific bssoe antibodies .in some 
- i s ms (often 

t \ ict se< by v sot mpk *ent in v< I walls \ > v scrum a )!em nt 

post~MI (often characterized, e.g., by myocardial antibodies), cardiotonty syndroms (often 
Cwn „?t u e v , , d ( < ! «( 

IgM antibodies to Iglsb atopic dermatitis (often characterized, e g., by IgG and c V antibodies 
to JgE), asthma (often characterized, e.g., by IgG and IgM antibodies to hit, and many other 
hftlamomtory, grarmlomaions, degenerative, and atrophic disorders. 

|0§§7| in embodiment, tht si sorders &ad/or 

u>di , s ^ % v. ^ - s , t i,\ v t v o U i vonf d 

0; ate.ee , co . S osmg <<, ^atn-k, fusion proteins of the indention , < o«- 
\ «. v s v. s s a t i < preferred 

i s. ' i a Is fOy 1 

te ns of the 

invention. 

|0S88J In another specific preferred embodiment, systemic lupus erythematosus is 

,. s v si j p s * o. scvcrr u and > - 

polynucleotides encoding albumin fusion proteins of the invention. In another specific 

' t\ t j J si i < - i ! iu pfO.H'\ Ud< 

s v x ^ ^ a - s t ^ \ s s i \ v t :> codu g ilbum > 

fission proteins of the invention. 

[0SS9| In another specific preferred embodiment IgA nephropathy is treated, 
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prevented, ana ■ di prosed using fusion protein:-, of the invention and/or polynucleotides 
encoding albmnm fission proteins of the hwmtion. 

\m9m I | v i ! c I s ( * , K I/O! 

< o > ith ib associated vah v recik 

o\h r\ sod . n 1 or r- a: - : ^ ^ to * o < <, no et • d es ubnn;d o tie- 
i a ^ > ^ ! 

|059l] * x e < I 1 v k 'o 

I rh udeotides alhmmn don proteins o ei ed as a 

imnaunosyppressive agent(s) . 

{§592} ^ ) ! t ! •> t s ) en i t < r s v < < 

u i Hv n\ of tk n to | 

< n » > - i i < 5 05 x , <. , a - u „ „ . \ t i 

t m >: enro i r r , s->o t i c a b,»ns m pr i 

>«, inventio could be ised to i .k x r m > t , i t of hematopoietic 
cells, » > * v > n\ - ,Jk o <in effort to treat f s s 

1 <> i \, uJ a de<,rca.se m c * 5 s 

1 ' Uk v. ! v 1 o t o \ ! \r s end 

thrombocytopenia. Alternauvely, fusion proteins of die invention and/or polynucleotides 

< N > I * \ v i, k!l 

n <> ration oi ottopoi cell ncludinp the \ uien tern efh in an effort to 
treat or prevent t.h ; disorders, and/bi eiatec vM m Iner< ise m 

wiU m n-tui^i s oi'hjMiu s ikdad&g feut'aot limited to, histiocytosis. 
[§5931 Mletpie -ea-J iU i I < 1 r» Va\*hma* 

or other , \ •> problems, may also be treated, prevented, diagnosed and/or proonosed 
using n ' m 4 s c s v u d - 1 ^ Oaiut tj n n 

\ t \u •- s v < v. 1 >o t | j , v to; 

a Ur e! ae-ese , t •> <^ <o\ o \ an a/noonc ,i , s ■> v „ enp 

ioc rnp * 1 < 

10594] «. s t <. h 

albumin fusion proteins of the invention, may be used to treat, prevent, diagnose aod/or 
,i oi' joss Ig? med t chide, but are not limitet 

a i -n ( c r. in specific i s , 5 tesn w . nvonti< 

and/or polyBnckotides encoding albumin fusion proteins of the invention may be used to 
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modulate IgB concentrations in vitro or m vim. 

fTISfS] M< m has i protsssns i he inxentio ? i r. v. k $ * v di 1 < 

nnnin f * h v osis, prevention 

•aad/or ire. a i of .>i. conditions. For example, since fusion proteins of the 

v\ m >' m\ > red a • " ' " > - a ^ ot "he noention m\ 

inhibit the activation, proliferation asubor differentiation of ceils involved in an ^ uton. 
s sspoose these rnoleeul <. k t t cutr 

> -i infl tot ondi clad? ? i t i t x t or exampk 

infl < * 3 i i \ , \ , >^ 

hyperacute rejection nepteius. cytokine or chernokine induced long injury, i nil auunatory 

I fHi h> >-av < i v. VodlM t v. v. 1 i < v C N *i 11 !(<.!! ill 1 

i x e a ,a i i < < story bowel 

ds < <tNv! <A'iOCtU- g " iN ! ^ f ' ^ v ' rv i td\S -hsordej ^ v >. p , 

<u! nr. 1 i <. k ? • <• 

neurodegenerative disorders (e.g M Parkinson's disease and Alzheimer's disease); AIDS- 
related dementia; and prion disease); cardiovascular disorders (e.g., atherosclerosis, 
nryocarditis. cardiovascular disease, and cardiopulmonary bypass complications); as wed as 

tany addn < v 1 I i 1 - a 

' ^ co !< 1 <v> gout, trauma. , - a, i-, renal 

sc <tnue k ! <<t, v, - om * -\ 'unv fua > j 1 

j j 1 s ejection), 

11159b] , a f undamental d t f * . 

d( v t ^ ^ "■. o* s ' a" v i f p scans su tK 

! v ( ■. 0 -so ■> uni n f \v. 

j - i v ) ne ■> x I s ! s i ! sk > to 

ad.renalitis, alveolitis, angioehoioeystitnn appendicitis, balanitis, blepharitis, bronchitis, 

Mt> v ^ IN v V v! K i v. V > v. '0 i f 

cystitis, donrsatdis, dlvcrbcclltss, o,> o a n < endocarditis, esophagjus, eustachitis, fibrosbis, 
foiiicinitis, gastritis, pstroenteritis, gingivitis, glossitis, ~> . s keratitis, 

I b i i a ^ s ! !!h nul 

myoearditis, myosititis, myringitis, nephritis, neuritis, orchitis, osteochondritis otitis, 
pericarditis, peritcadonitis, peritonihs, pharyngitis, phlebitis, poliomyelitis, prostatitis. 



wo 2mmmm> K:iws2tMM/o«oe 

r pit retinitis, rhinitis, salpingitis, sclemis, seierochorolditis, serodtss, sinusitis, 
> i A t - ^ h ovitis, syringitis ten i i H s r and 

$597] In specific embodiments, fusion proteins of the invention and/or 

> s \K encoding albumin fusion proteins ;>f me i mention, m-e u«iui to diagnose, 
prognose, pk^\ -snU- n - - rm^um , , o s , ^ e~- , be-: d.vctec 

Organ rejection occurs m host immune cell Jcstrmb>m , u-uvpPmteu s , ■hromah an 
immune ? * - lively % t sponse is \ Wad in GVHD. bat, m this 
case, the foreign transplanted immune ceils destroy the host tissues. Polypeptides, antibodies 
or polynucleotides of the invention, and/or agonists or ameagomsts thereof; ihat inhibit an 
immune respons partk triv the acth iem : prolifc ion. difterenbatios > chs xnaxis of 
I-ceils, may be no effective therapy in preventing organ rejection, or GVHD. In specific 
embodiments, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, that inhibit m imimme response, particularly the activation, 
pods tl- mtson. diffe enbabon vr ehemotaxk oil 1 ells may be art effective therapy in 
> x ev< ^ h pes I oik ii x ft reieetio? 

|1I59S| j Hi ^ - s o 'mii^ *. hi > $ o | d Jx uk 

tesvo psotems i coermon n nv'u: te dmc? v s^>> pro >n 

and/or treat immune complex diseases, including, but not hunted to, serum sickness, post 
streptococcal , * >, poi> arteritis nodosa, and immune complex-induced 

vasculitis. 

|0Sf9| Mburom ha < § * , v j , 1/o.r po clwtides encoding 

albumin fusion proteins of the invention can be used to treat, detect, and/or prevent infectious 
agents For example, '»> nvreasmg the immune responds par-., <k jkk- ir- ; <\c 
proliferation activation and/or differentiation of B and/or T cells, infectious diseases may be 
reach evuxk s - go rm, fbc ^m ,c iof e K u s, h; ; J e? 

enhancing an existing immune response, or by initiating a new immune response. 
Alternatively, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins < 1 mvemioo may also duectly id ;.be infections agent defer to section 
oi aprhvaoon h-tmg tuto^ v_t - ec ^ v o, m evsark , . mg vnmne 
response. 

h%?K>) t » dv» m^-dunee; efSnr \ t j> f jbsf ne i r mku 

polynucleotides encoding albumin fusion proteins of the Invention are used as a vaccine 
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< a 1 e es immune respons tc i fie embodiment 

in * n ems f U u i t $ r * dec-f ides < t * * i t >i 

{\ ^ mn -• use; is O'liu.!; lo c ih* i r^\i,*i * 

responses. 

[MM] hi w 'i ! specific embodiment, albumin fusion us of the invention 

atxl'V poK»M 1 O si 4 ! ill ! i s { 

i j > f »j is.es mat imp he 

enhanced a<; ng the ! > \ im % ? » i <. s virus 

S 1 * N 1 M ll \\v !l 

embodiments, the compositions of the invention are used as -an adjuvant to enhance, an 
m< >- \ > »> s vi ^ i 0 ! h ? tu| n^sun of: 

% s K < >\ - si' et spexdk 

embodiment, the c><mpo- mm of the invention are used as an adjuvant to enhance an 
h i sss o a irus disea or sympton eted I tl u| t i 

I N I \ , mf aen/a 

A and B, paounfmem-a, measles, cytomegalovirus, rabies. Juntn, Chikungunya, Rift Valley 

[0602] k; : - hm > \ - I tk ^ue o 

> d . v - v 5 » used as an 

adjuvant to enhance anti-bacterial or amercm ■■: immune tcsponses \ hkuH or mi 

un i\ ^ ^ m p f s v s , > < > s ' u m ^Ji 

COM ^ S v C r <. v X, „ S i t OS 

described herein or otherwise known in the an. In specific embodiments, die compositions of 

< U )< vi t « , ^ , , V h v. ! f > 1 « 

disease or sys pton skcicd h ml smup c< isccnm a tetanus >mhi na iotutism and 
meoingui lyp B 

|0603j v s i ,i r e< <e , oa are Ovd as 

i (! j IV! i i - 5 S *S { S^UftOt 

Sv Cv V 5 - V ! V O V ' > ' 'S ' d 

ftpni, StiimofteUu paratyphi, Sfeissenx meningitidis. Streptococcus pneumoniae. Group B 
coet S o no l erotoxigente i herichu Bnterohes rha coli, 

d rt ahwgciorj 

[0604| In another speoiSe embodiment, albumin &slnn proteins of the invention 
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to « e to para c insane responses. Am c i e esp s ses that 

i ng t s * ! 1 i i ? u s v * 

oa, ssite associated d k I in 

pecifk embodiments, the compositions ! s * < >s i ' 

an immune KH^i K t0 1p -> t I i !\ » u opt vsno o of the 

soxtVion an x s ■> \ n « f x x , i t 

Ldshma-oa. 

[0695! In another specific embodiment, albuTiun fusion proteins of the invention 

W4 > MM! ! i 5 - - v v u 0 x 5 SP k 

e ipf yed tl < 

pulmouar> fib -si e ^ - >i< y; ^cni'n d iverunnv.m and .solo Al<>n of roononuJwa 
phagocytes. 

[Oddd] in at* - > i roteins e invention 

s:n< poIyoiK dr I > s s s r r < a * d as an 

mtipen 1 i < ui Cx i s 
against polypeptides of Use invention. 

(0S87|. In one embodiment, albums* fission protons of she invention asxi'or 

pobnudeH > <• > * ii r an 

3 (in ! i > <. > x < v s J oit 

0 \ s ) s t r to Ks'S 
d s < ! x v i t 5 \ 
fgha and IgE), to induce higher affinity amibody production aod iiomunoglobidin class 
^ . . . x i « x x ^ uv 

ffMoSj| in v ^ ^ mi x " i OxO 

tio x ^ x <. xx s x x i \ in u j*-vV as a 
stimulator of .8 cell responsiveness to pathogens, 

|06d9| x x x !' s < a t as xd doe .u%x'MS>«n 
anchor polynucleotides encoding albumin fusion proteins of the invention are used as an 
\0<, iroi 1 .x is 

I s mo 1 < x ! v s i u s * s i f 1 o dte uvxeeuors 

n.d nucleotides i vention are used as an agen 

1 x x^ 3 x i mun s s of i t x ^ x u I £ cel| f Imn aost p?; vc 
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{0611] In an< s - - invention 

md/on 5 « < ' i 5 1 .atoms of the hsvendoii are usee as s - ien 
to induce higher affinity antibodies. 

|0hl2| * < ! n * a n v. » v x ? v > o ■) 

'OiW\)H ill ! " ! • 1 v. ' ' 

(0613) V a ^ 1 ^ . 'oi 

U < >0 ^ ' i 1 V ' , s V V Ss \ \ t 

% v. <al-5 

M'M>r4j <. > s v ! - p v \ * ' t ^ . fU t i 

< t. I <\ n i K I 11 ' ^ 1 Ox ^ 1 a ! 

f 1 IxOTUUOS, 

|W1S'| moxh k i bo< lent albumin i s 5 veniiou 

> ^ n au as>ed as an 

immune system enhancer prior to, during, or after bone marrow transplant and/or other 
i v H!iu vf mm t j ! i mem) V^fti mspea to 

ran on, c >v o nmistered prio < oiiant 

mil i s p 1 f the invention 

are e \ < 1 f-ee 

)H ! ior "a i e- s x x ^ v s , s sens Ot the Ui 0 ' m first 

adminismred after i ; - - after the beginning of recovery of T eels papulations, but 

prio > < o 8 c< populations, 

[0616] In v nv urt i ^ m * t t » « n of the (mention 

and/or polynucleotides encoding albumin fusion proteins of the invention are used as an agent 
to Ivom mumme-i-vm ! ^ v: x ^ em -a ■ m m. i a f b r uv n a jgnn, 11 r> \ \ ) <- 

,0; f ed U d 

by administering the albumin fusion proteins of the invention and/or polynucleotides 
v sev N f s ! i HIV 

\ *>r^ marrovMnrvsplan; ind Bufti v-hrun " n -iv s \ 
|ddl?) i < v. ! s ! ' i I'O . i\n i 

and/or polynucleotides encoding album in fusion proteins of the invention are used as an agent 
s mm ^responsive? s unong iivte s a\ * 5 < n > - mne defkienc 
227 
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C -nduh-rn :evc>nm>. m \ temporary immune deficiency that may be ameliorated or no.rod by 

idlJ U > * 5 £ i in !P s -Ti <.< u Of po s < <. s <. k i 

all am t c j s >i t ^ t e not limited to, s on ! 

infections (e.g., influenza), conditions associated \ i recovery from infectious 

inononuckorn, o »o< e>f < - on- >v <x h >i - n Vvi o n ^ < >n < veove-n. from 
id <ms o < x ' ; r\ \ -m i s - 

i" another specific embodiment, albumin fusion proteins of the invention 

k ! i (. i v. < I U < \ v. 1 

regulator of antigen presentation by monocytes., dendritic cells, and/or B-cells. In one 
embodiment < 1 > - n< e< 5 t «. \ < . \ shn » v v f 

ail t > t ) <. i ! . "5 ! V ! 1 

I t \ iiitv <• o <. "■ < t ti i h n v v.nt r 

iMl n; o ' ! t s »s i rmoi ! , k hi <. 
the immune system. 

\M19] hi notbcf so - it 

t id V 'v ) i i t > * v f 

0 dir< s . r> ice i » < (i.e. 

i I v n 

|ns>2t>| in 3 , osteins of the invention 

and/or polynucleotides encoding in j fusion proteins of the invention are used as a means 
to s or-; . |o i t it i -J> ts \-akc it »c soseepthic t o v > ' v a^nis For 

f < , ! i . . K \ f^ttl I- 1 

tit ^ v * v v I ^ o ^ i <. i| lb their 

susceptibility profile would likely dsange. 

{Mil} In another specific embodiment, albumin .fusion proteins of the invention 

aolo- )<f 1; s + ( v v v I ? s 

n st s i \ > I 3 dts< d< 

tndo sononor \ .c ^ to te m nx>difioenc\ 

|M22| In aao dfic embodiment, aibt fusion, proteins ol the Inveiition 

>r p cleotides s d < ( s 1 1 i i ' ^ 1 s ed as a 

!v.r p U ! <. ? nn ;<sik <a >j rets n una or 

geneiic defect It aothei eei < } > protein of I m 1 1 <> * 

and'o? poiyauoteoodes encoding albumin fusion proteins of the invention are used m the 
228 
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on<\ to transplant. 

(0623] i s\ i i < ^ x I ? s 

iiM-.'!v'v* \ >d rsg sihumm t , , ^ " a - . v as 

based therapy for genetically mteited disorders resulting is inirmmo- 

•mcompeK-ace ir'\'\\i l \c'K v > x> ob-.\^o.i * *vn„ SCID p-.huav 

{0624] in u»<>tiR-r v> v .;mh->jhuer;;. .dhmma vs prmeuc v mvention 

and ot polys u t K ; g s ! < 

of acinar?, j - > ■> < < * si b> effect 

monocytes such as Leishmania. 

[0625] In ) vention 

$.tx N < < < > < . j bus > > | entioii ate used as ?a«s 

Ol'i >U!I ,\ V "> Us v V v x , CKS < ^ Nv > ! 

|0626| in another embodiment, albumin fusion proteins of the invention and/or 

|V U' >l U!l H i s 1 !>• il(>n 

the i p i v \ * v ys\ 

|062?| c 1 «. invention 

i ) v 1 II I v. si v 1 K S 

if ! v i samples of 

diseases or conditions m which blocking of certain aspects of immune responses may be 

i< h \ c ' .P. a ■ . ' v •> such as lupus, and arthritis, as well as 
s - 1 rerun or bnws. chary and 

diseases/disorders associated with pathogens. 

{002§| *\ - n nsvofon 

< t -> 1 i\ o t o u used as a 

t v eeret sociated with autoimmune 

diseases such as idiopathic ihronahocytopenic purpura, systemic hxpxxs erythematosus and 

{0029] in v s i «. d * o LoU k 

and/or agonists or antagonists of the present fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention invention are used as a 
inhd u i ul ;i i , s lx - Ihr a^t^ns -»pt\ tissue 

i i response t n;e \ <• n disru g immune re uses 

x ■■• " s , 
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(0630] in another sp mod;meuL .-.lb fusion prote - 5 

vv. dv -» hrsyj aibumw tUMen proretn U m 1 s a 

^ > s ^ v v S S ^ J ), 

gammopath} of undetermined significance (MGUS), Waldenstrom's disease, related 
id^p.ah;-. N mosHviooa! i-'Ams-^vath^ -n chroma 

|0631] In another specific embodiment, albumin fusion proteins of the invention 

and/or polys eotid > t Ibumj j asa i t ention sna> en loye 
for i >!s u Prophages and their 

Pteeo vtN \i o- n^mo-pln o n- s H si I some I of )><i\ e.g., 

activated and CDS cytotoxic T cells and natural killer cells, r certain autoimmune and 
v > v ry and is > immune diss, are 

it 1 s v ay\*es 

P&S2| I he a \ n: , t < s encoding 

albumin fusion pur* h > o bee n % d > ea <. Snpei 

eosinophilic syndrome by, for example, preventing eosinophil production and migration. 

fa t ! ntin n of the tnventioi 

as 1/o.rpolj < s,<<; proteins < 1 s ntk e used to aban e 

or inhibit complement mediated celllysJS- 

|M34| r rs v u *■ ( imenimn 

> I f v io s m enka 

or inhibit antibody dependent cellular cytotoxicity. 

[tledtSj \ i \ * - i \ \ * > i m i > 

and/or polyn <. ! pro-terns of the mvc-mu * \ he 

employed 'or treat ay atheroo kres-K. tin oj.^i; k\ U\ pooent ma mo; oeyte bmltratmn in the 
artery wall 

p363€f In another speulk embodiment, albumin fusion proteins of the invention 

md uf i s s u i i v ^ v vt o< ^d 

to treat adust respiratory distress syndrome (ARBS).. 

f*M>3?| < v v s m. t a i,\ 4l > is, mm 

md/or polynucleotides <. p h n« in! for 

siimnLump uouud and tissue repair, a mm! mm, -a.es, ems^e a, , e~ -c ■. Jat ^ - the repair of 
vaseular or I>mplutie diseases or disorder; \ n id ' ,! La mo cum m 

and/or polynucleotides encoding albumin fusion proteins of the invention may be used to 
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stimulate: the regenerauors of mucosal smlaees. 

|!»38| In u \ v-wv \ v v v ^ i i ■> 

pob uc eotic cs e H ? s ^ ? 1 I 

prognose, treat, cmd-ei prevent i disordes characterized b> primary or acquired 
ir % A*'C ;k\ d i\ urns • xxmr 1 ^ ;o o;\dm product ion, 'veorrcnt imecdorm coid'Oi 

urna g systen rysfum on, M i t 5 <> 

, ^ ^ v w v Ov. » b i *n < 1 f o ttca* or 

}J K > * < > % jhflv ^ ! ^ ^ s.s. is 

(e.g., 1 ' v s ! v ^ -> m, ^ (e.g., 

those 1 ^ > ! I v n v N ^ v x or 

disorder sr cond Hon h\ it ^ 1 m>. is » on o s 1 tot 

irmlnnnrncieM ,>U . o , dm - ,\ ".J •< * \ t j , - - - 1 \ hrmmne ,,m u , ' HiV 
Joe s 1 i t v !V? S * 

meningitis, herpes zoster (e.g., severe herpes zoster), and/or Pneumocystis camiL Other 

I) s<.-> ^ <. it fK" s <Kv , lo '( J vi with 

fusion proteins of the f \ <. and/or < \' » s encoding albumin tosson proteins of 

the nve itioa include, I < i OV infi. ? LV-B1 < etio 

lymphopenia, phagocyte bactericidal dysfhucdon anemia, i j oia, and 

hemogl I i.ouri * 

In i i ^ C\ nv.evaen aud-'or 

pob - me. . ' > o v 1 << t o 5 m 

h t ss h i s i •> o ti * »! i * n also 

H)>M s v ^ i , ,5 - , v 1 ! i , >- co \ . i ! i i >. , or a 
> 10 - - c> ^ 

|0d4#] ! s! ^ e \v s o oi dm men m t ot 

polynucleotides encoding albumin fusion, proteins of she invention may be used to diagnose, 
prognose, prevent, and/or treat cancers or neoplasms including immune ceil or immune 
^ s v . <. * , ol <a-an be 

t v I s u H t < i „ e huto 

encoding ub« in fas rotem.s of d:« ml ?K limited to, scute 

ov i m s i , v. « v ^ „ o - u\ ,!„ . >cgM" >ev«e x o 
I np joma. at e lymp ocytK ss nia (A H o? ic |\ o, oocyte leukem <la.sn icyt« i 
muitipk- myeloma. Snrkstt's iymphoma, EBV^i^isformed diseases, and/or diseases and 
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< yi 1 described in the section s > ,i, ; ^ ! ^ N v v elsewhere herein. 

[0641). In mother specific embodiment albumin, fusion proufms of the imratir 

i k v h\<^ f s k > be m\enu>r r «\od as a 

djetap} ;OJ dcvit dug us v s v v i ^■mas 

|M42] in another specific embodiment, albumin fusion proteins of the invention 

and os pohf i ^ i ! * + * ! s s n 

of decreasing ti v B eel <. < < ^ N 

Leukemia, 

|IM43| » k v i ' i 'I a\d as an 

e^ampk.^ 

Bhod-kelated Disorders 

\§M4\ ideal i ' k h < -tj \n t t sv <u 

album - n * ^ ' <x 

>kedu > i 1 \ > v. n i s ov os 

It pom in ^ 'i e\-' i> ■ in it i o beldam— uieodtuy 

albumin i\o s ion 

diseases, disorder and/or corxdidons (e.g., afibrinogenemia, factor deficiencies, hemophilia}, 
i i v < md/'or conditions i ! r wounds 

resu.il nr from t < sr other cause \ <. s f steins of the 

\enn- n v. ! . mn that e m 

decrease benmstatic or buooibomic activity could be used to inhibn oi d>asebe cUu >p 
i'fi n< x > art araeks 

106451 spec fit t - b< \m e ts t ie albumin fusfoii proteins of the vvention under 

Kuysuicleotides encodin >uj < % v. h < nay bo > } ix < , 

> v ! fluombo <. us thrombosis 

ihronuhoe t \ > i vocardia; infarct io transient 

5 ->).ho k f " lis ! i n\o uw->.r,tes ^ l 1 ^ 

invention snd/or polynucleotides encoding aibn.rn.in union proteins of tbe invention may be 
used for tbe prevention of occnlsion of saphenous grafts, for reducing the risk of 
£ rocedural tkmmb s as might accompany sdop t psooechues reducing ie risk 
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o n - - >aucn mo * 5 3 .1 x f nrdhUm-c lor 

s v. > • i ' i in p ^ >, \ . n. n <. ^ > at %ah 

< I l 1 J n i f I ! ! \ 

encoding tfbumh usion proteins of t! 1 ui are 1 the 

v s< n. i. !i i n „ i r access 

shunts in hemodialysis patients, hemodialysis machines and cardiopulmonary bypass 
macHS«es) 4 

{(10461 in i ■> f : 1 s 

i N\ * to pros e it 

* < , s i | i s * i <v~ »n< 

t\^!^'i'v ' - ' < 5 3 V. V r\ t - J, ~ ! n n ^; 

[M47\ ! f ? i it 

fusion proteins of the invention may be used to mod etk (the 

i- 5 1 <. i t I 5 I s 5 k if d i 

io!ymivk< \ > si oi i 

hcci.n? v \ I < *s > v l m it , <. -m ! n-phvv\te, 

(B or T cells), myd s j rophiis, mas celts, 

macrophages) and platelets. The ability to decrease the quantity of blood celts or subsets of 
blood < ) eful in .the proves detet < sis m ea >f sneml 

and letskop v i > s ; o - 

U > Nil s I 3 * 3 0 31 I tO 

«. v 3S 5 S3 , J 1 v \ | 1 C t r 'OtO 

! Hi t % \ !< > ! 3 «. » 5i <<{i Clis 

<. v k t, i s s et sobso -> o 

blood cells t«a> be ur nil in the prevention del< ' > : gnosis nut/or treatment of 

n>i nn i - n. .^!^^o\;no. >»hUia. 

[Do4fi ! « > 3i * lit 3npa Oir m 

fosion proteins of the invention rosy be used to prevent, treat, or diagnose blood as 

\^\n. i nn ^ > 1 d Tiovin* 0 

Am i v < H i ,iK ^ n, f v , , s 5 ( s tv ivf 1 Vko w <aa> be 

caused h\ oesso ! , > s « t\ o hh-^le-'k 

W'.ut ! K33 1 3" ^ i t ) nto u <. U 3<. I ti 1 s 

sneoi $i ilbumil fusion proteins i he "t inn may be esc \iS i treating, preve ins 
233 



. ' s a n xty be treti < Jiagnosed I the 

S 1 ' O'.k i.O aiCs < uX - dlb ! 

proteins o le itvvsam \ tick poch.ro.mk am ocytk 

anemia, chlorosis, hereditary sideroblastic anemia, idiopathic acquired sideroblastic anemia, 
ed cell aplasia, megak i > ) 

v^iVf.k' 1 \ f i i S 1 v. ! 

v < si v %< i i > i ^ i uraj 1 j ». oil Uit \ v 

albumin has < >^ s \ t ! t * v s s ski 

I on ■< ot th »v < i s 
av<eeoneu i 

^nliifni;A>s»-,. , •> on s s need sp s Unman 

fusion pKitm\ o: > >e ooeaueu an \ ^ .vVa^hoo \ - <o i - k < >n fin f <. s s of 

t < , v< S > ' V - I i \ . ^ 1 O ^ 

drug treatments such as anemias associated with methyidopa, dapsone, and/or sulfadrugs. 

\ i ! s ! s is v. s ! MlltHIMl 

pn v u < s t as 

associated with abnormal red blood eel! architecture including but not landed to, hereditary 
>n< <. n 1ut,\ t» 1 

sickle ceil anemia. 

I hi ~i protean I he i sotides encod ra 

us d- d oi 

diagnosina kmr-j, hn :vi/n' v. to those associated with sickle cdl anemia, 

b'u, b ' v v " ' > I V J 'IMl \ 

i v ! i ( s > P s s , 

| ! s P ' i S < S 

t rbas, i > si m > \o ; semi a am 
Ma~ihaiassemk 

fOhSli } i < n e ol mention o 

p d>v > s^oUf s-\> e -s t, A ^ protoms ,sf Px v -o «\ e a • >. o\oh\ in 

J os - o s ^ . , -s * > , -> ^ ' v 5 s > ^ v . m not 

- s a - 1 la s \x o s> ! r u 0 n m 

i o <. \ 3 V j * > s is Kts lita plate! s « 

e po h s sk Uiv I I o i laa - aor s 
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\jne v O J unotjo thn^ibos^hcma, md Ben i ^< s t *to ~ * nebn 
uremic s;. ndrorae, i e \ s 5 .0 > >pheka A or Factor V } deficiency << C hrs-iitus 

(ii.suv or i >s\ ' i\ ogdeiefk). Hereditary Hemorhhagic TeLnp-ieo-ai <jKo iuou-u as 
Rendu-Osler-Weber syndrome, allergic purpura (Hcrioch Schoniem purpuras and 
disseminated intravascular coagulation. 

[6652] I c clu^t .* v a - , r * m pn -■ e* *'< t ^ ? Jn 

} o\ < > 1 r i V iircn ^ of 

blood may be monitored using any of dig clotting teats known in die art including, but not 
limbed to, whole blood partial thief* 1 < >v > 4 » t i 0 pot it 
ihr mhop s 'or em' (aF3 0 the at a, J c in 0 >e U ! > the <, . ,t\ ted 
clotting time, oj bain s 

|IH>53| V s «M «. t u s ^ ' i s 

a specific embodiment, the albumin fission protein!; of the Invention and/or polynucleotides 
eneodmg iib ,n « « 1 s 

preventing md/ot treating acquired plifelei dysfunction such as piafetet dysfunction 
<ue m a- > ij \ < ^ \ - i <. m < 1 v ms >'v u> 'i\ and 

ystemic lupus cry hem " , ,-• un, . I u « ..0 v - 

including treatment with aspirin, ticiopiduug nonsteroidal antibrrilanumttory drags (used for 
i h f 5, 1 - I 

|0b54 j ! em'bodi neni 'he albumin fosio; proteh t < < the h \ nt o t end ot 

« it 3$o eias of t e <■ i ! viol in 

diagnosing, prognosing. preventing, aod/or treating diseases and disorders characterized by or 

! ^ J- I a, KOpv. 

v. ! ^ . do, OU^e 

> ponia. An increase m tb< hite blood 

C v Si I K * ^ " U- l^'l ! v < is <. > 1 i t I v 

of vvliue hi 1 >0 x i ! n 1 infection. Fans. v. - - % + e- - may simply be a normal 
■* ss - ^ ,i i , s i t \ an 

indicator of injury or other disease such as cancer. Leokocytoses, include hut are not limited 
to. eOMnephtiaa end aoe ub 4 o is oi e ic ,c ,ges b s m n< Uv aihrom 

s v * ,v v * i S 1! o frok'i 

the bvmtit nay h sefd in diagnosing, p k reventing, and/or eath 

leukopenia. In other specific embodiments, the albumin fission proteins of the Invention 



t iolymscleoti N s n< s h i$ dtmrnio Mion proteins »*f the i uv * ! * i 

1 ! | ON < •,»<!! > > V iWsu 

|0655] K> i~ 4 s <. uo x vigutersk/ed. d.v. v s ^ i a ^ n>u vdi^ 

may peeii v< pan » ?\pes. c > I m s i n spec 

j'uil i;^ *V M <. t O 

I <i i 1 tagtKxsrag, piogno\»«g, p 

sod or ue i s i \ ! 

!M i\ i 0 J," ' ' > ^ *. < s 

> 1 ! <. ; ! el i iu ' i ! v C c 

but u i ei ho c J to t > s i a * 1 f cyclic 

nomopcm v " o \- ^ > , x > > * > - i 0 5^ . ^ s ^ u \ .i j < [ nn 
8 1 «. e i ,« « v n - s j ^ < ^ i h drug 

ne < „ > i v ! * ; s s ^ v do i era 

a' o< u u > t ^ ^ ^ - i ^ d r\d >v uv^kupw, 

and ts sop ^ i o i h itupnn 1> ik 'hn m «u i« eo 

1SS x ! 5 > - t - ! t V n 

conditions is which an individual has an enlarged spleen (e.g., Felly syndrome, malaria and 
sarcoid* s) * e dru < s v s 

PMS6J n .. : >. t \ ! { V d 

albumin ho i .euneno u ^ K use d u> J pie\enlir-g. 

and or lo tm ' hmphocvioneraas toe- o.^ B i s ! * > ! 1 

hi sot landed to, lymphocytopenia? resulting from or associated wuh stress, drug \ nti 
(e.g., drug treatment with eordcosterokh, cancer chenaodieaaaes, and/or radiation therapies), 
\ S in ! <.eia i v eases such as, for example, cancer, rheumatoid arthritis, 

^ a > s s ' v - > hie 

disorders leg.. DiGceaee ssmiroua-. W'iskou-Aidrich S\ ndome, severe combined 
nnnnnnw ^ , - 

[065? | N ! v • 4 e r * . , - 1 i \ •> . i 5 

dbumin tlaaen nr-ah t'a > > j f i > pj n > o ; » 

an< 05 real e s, < al disot < associated uith itrs> oph ge numbers ataj/ca 
p ! i i\i s n Id? esse 

m\w * ~ o s e-Nei h]\ - ( 
idu:s8| In another embodiment, Par albumin fusion proteins of die invention and/oi 
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x ! c ides enc ilbun n proteins of the \v - i a \ v s i in 

diagnosing, progra dng. preventing, and/oi fre ting diseases and disorders associated with 
I numbers nd/ot cos fi» ndadiog. bur no muted a diopaihic 

hypereostnophi c syndrom sos i symfe d Hand-SchuHer-CTa 

disease. 

j#659] ; * M*piot«rm«f;hcsnu tti, n m.i Oi 

^ ! « 4 < - !> ! f o ! 1 t > nu< I useful in 

diagnosing, prognosing, preventing, and/or treating b-okcmias and lymphomas including, but 
not limited to, acute lymphocytic (lymphpblashc) leukemia (ALL), acute myeloid 
(io ck\ ! >b;asu n\ci » ! » <.hn>na \ropbo<. k 

t ; I eukemias ? T cell lowkfi uas Se a> ryndrorae and I j < t 

s'hm n v v , < eioe.enuu * erAi v \ n b npho na 

x>i hod si - < * it s vmpho ia nd mycosis fu old 

|066§1 & ° ' embodiment hi Jbomin u o > proems of she invention and/or 

polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating diseases and disorders of plasma cells 
nJv u m < - , f ! < < , , ^ooanal 

- " 0 1 n ^ed sign! > < o x >ea i 

Waldenstronfs nsacrogiobuiinemue cryoglobulinemia, arid Raynaud's phenomenon. 
|d661] hi other embodiments, the. albumin fusion proteins of the invention and/or 

roh w>eondCv> cae-duse h.rmn nu«"on poecbss uf in; imtruou ma> be useful m treating, 
pt'-e m ad i df ^ is i \ ;t » i J U 1 U f, u TK u < ^ itx , 

pohcytkm t van uPn.v pike*, on pd'u - i s t 

! AUi'sM\ kii vt ginnar^ i , 

*• < ' i > <■ ! v. VI , u v 0 

b^b2i v dbumu i pr-te i vtntion and/or 

K dv a e, < , ! ; > s ,\o< ss - levei-Pm, may bt useful as a 
treatment prior to surgery, to increase blood cod production. 

[0<&3| in* x v. \v. s <. , r j he o^ en am rd oi 

\ ohn ;C eot les eneo t * vention may be u?cful as as agent 

to e faa; ce dse nigra ction, antibody dependent ceiiuia 

cytotoxicity of neutrophils, eosioo.ophds and macrophages. 

[§S64| in otinr emb<xh--vn; v dtc .ibauan b^ on p^-'eius of the isneutinn mdor 
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wo mmmi^d iXTivsummn^ 
.vjIs v coding albumin fusion proteins of the uiventioij may tv us-eu < s n ^ nn 
a , % s , ^ i >. v «"> o , v i i H < ^ ^ . . m\ 

< 1 \ i! l ! i ! | ) v f t. ^\ 

! ! ! U 1 < I > v - N 1 0 i € » 1 a V K 

sher m < oh prior t nelet pheres 

|066S] s v i ? s i u s ^ \ ! < > 

fvh ^ v -\ L t , h > iPm mr t >s» - :> ete o\ of fne sme* f on "\n bo m<0 • 3 an agent 

to ioa e cytol > < - s 

|06b6j ) eir>s < t wention attd/o.r 

\ A ^ I i r f K ul a m i K I i i« 
preventing, diagnosing, andhn treating s i < disorders. 



HyperproOferative l)is<mk>r.i; 

In certain embodiments, fusioo proteins of the invention and/or 
polyuc u , x tse-i t < k \ - 1 

detect, hyperprolifetative disorders, including neoplasms. Albumin fusion proteins of the 
invent ioj ; >. u mas 

mhi\ i the t ect or ux iveis 

■fusion proteins of the invention anchor > ^ > v ' encoding aibianm fusion proteins of 
(Ik > \ i «. ^ s v. o n 1 h- ex i 

pKmKj p ! g <m > r 5 sn» 

mng,u\ q ni 1 ^ o, v hspeTprotifer&me , r ! r s - ^ , \< ' , s nm e -y f 
, - _ k no , m v. e-pmv*e um> 

h in vs t 1 ,0 „ m> m tin ^ 

espenv bo ^h , < e my<o; m mm also i o a m, > n _ 

rprohb ) s N ! * ! t i 

|M6Pi - Mi tre ted oi leiected b> 

Mi n proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the inven i c d ! s 31 men, bone 

pituifams Ud 4 >mar>. thymus, thyroid !, ^ «. head and neck, nervous (ecmom and 
peripheral), lympfeati® system, pelvis, skin, soft tissne, splee.o s thorax, and oxogemtal tract. 



WO imMmyjH) su : i \ S2ao 1 m <a 

|t€7il Similarly* other hyperproiiferative disorders urn also He moaed or detected b\ 

the mum.tmm Examples of such K\';v^;:,u^ disorders include, Mi* are not Armed vo: 

i < i i G <. ! k \v > v ^ 

Lymphocytic Leukemic Acute Myeloid Leukemia, Adrenocortical Carcinoma, Adult 
don i ILm^H'-u' < -esse. Ada. i Asm. em Toe; C , v Adult W l>TopLoeyt5c 
» tki \ x a! GaAun I \ A v \ M! i v » ns 

Lymphoma Adult .Lymphocytic leukemia, \duk Non HodgkuG Lymphoma, Gink Primary 
Liver Cancer, Adult Soft Tissue Sarcoma, AIDS-Related Lymphoma AIDS-Related 
Malignancies, Anal Cancer, Astrocytoma, Bile Doct Cancer, Bladder Cancer, Rone Cancer, 
i ( n H at Cu v) Is! 

Central Nervous ^ . > * ! ^ohema. ( <. sod \ \ uo v\ t « m unshorn 

i ok! -1 « s s m;o s m s. ' iM - mut iW'i ! As * 

Hepatocellular Cancer, CMidhood (Primary) Lw Canos, Childhood Acute lymphoblastic 
i k < ch Idhood 

Cexebriiai * 1 al Astrocytoma c C <. d Qmm Cell 

Tumo.es, Childhood BodgkiGs Disease, Childhood Hodgkm's Lymphoma, Childhood 
Hypothalamic and Visual Pathway Glioma, Childhood Lymphoblastic Leukemia, Childhood 
Medullobfasioma, Childhood Nor iodgkin's Lymph tv and 

Supraiemoriai Primitive Neuroectodermal Tumors, Childhood Primary Liver Cancer, 
Childhood Rhabdomyosarcoma, Childhood Soft Tissue Sarcoma, Childhood Visual Pathway 
and ! < i nphocytic Leukemia Chronic Myel n t 

Leukemia, Colon Cancer, Cutaneous T-Cell Isyrophoma, Endocrine Pancreas islet Cell 
Carcinoma, Endometrial Cancer, Ependymoma, Epithelial Cancer, Esophageal Cancer, 
Ewinfs Sarcoma and Related umots, Exo Pancreatic , ! , eras* 
Cut » hiiiiid' » Cell Tumor. tB.aihepata: PA- Cass Cancer, live Cancer, .Female 
Breast Cancer, Gaucher'* Disease, Gallbladder Cancer, Gastric Cancer, Gastrointestinal 
Carcinoid Tumor, Gastrointestinal Tumors, Germ Cell Tumors, Gestational Trophoblastic 
Umot IC , > G r . x j < Bead -< \\* cm. Asm' A n , *.<.r liodgklGs 
G Nva fh am i <■ ■> s 

Internal Cancers, Intraocular Melanoma, Islet Cell Carcinoma, Islet Cell Pancreatic Cancer, 
- jpo> - n K , <_.*<. i *m L a o\ 1 -> md Ami < ua^ ( <!iui Is* 

tAucm- Gmc i'nv hr I |p 'i^ C -oiJern \Jv pietmv e'uu V u B eao 
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M jgna A Mcso >bomu X dsgoant Fhvrootna, Mcds lobia^omj \*ei<mo 
\; • ck. 40 i i i v v ' '< "> > ■> v«\ v v Me m>v Prtni > 

S^Uawa'S NC k ' TvC~ \elc- . ^ o v v x i v N s i K ' ( 

\CAvna i Csnsa Cdl Verb^m. M 1 l> kt 

\SC o ! i. , ! X v < \v i 1 rt s \ , .K ! ! MuM^mr 

x 5m * ■> s Cancer, * v i > < s NomKodgkins Lymphoma Daring Pregnancy, 
Monmel&aoma Skin Cancer, Non-Sms Cell Lm\ Cances Occult Prin ir> Metastatic 

US \ k V. M ! i l i «. v < ^ ! ! - s \ vif $ 

Ovcuv^or^Mah^nut t O u » s d n n I u 

ICstiocvton > ! v. * ! s o man Lovt 

i !\p I a * k vi M " g <. 

Vhekma 1 s n Col 

S UK < < vi 15 I * ' > v s v ! ! IC if(Nd>kVia 

0 J <i i N i ^ V V V S\i > 

Cancer, Small Cell Lang Cancer, Small Intestine Cancer, Sot! Tissue Sancoma, Squamous 
N J { s e v t i n I s t\ -t! I u.r<>fs 

%i i ! v i * ! ! «. ! 

0,^1 v x v V v. I } ! < <_ 

rjmrs Vi ! v ,v e ees I a jane 

IVha ^ an 1 \ < C ma \ bb (. Cut 

H } s 1 ' \ U )\l i | i ! i 

w f , v v ! s sk 1 ib0\C 

(067.1 1 ! if,vn iraai 

diagnose, prognose. prevent, and/or treat ' * coraiaiora and to prevent progression 
to < vo- <a o * v a i - ! i< I 1 v ! v vd 

va ^ v v v is \ cv n u > j \v. i - \ t \ \ pov-T^san o 

i ■> 1 v > i ' ^perp ask 

^ a^t fvula v ^ v. v a * gt h** j 

conditions, see Robbins and Ansel b 1976, Basic Pathology, 2d Ed., W. B. Saunders Co,, 
Philadelphia, pp. 68-79.) 

jl#?21 Msperpl ia L= vru v a lolla a prt eradon nvolving increase 

240 



WO 2<!«5:W 



eel u >es * h.ss e < organ, withou* significant iksratku 4 id -f t ncti« ~s 
! i u li . n \ v. f - „ ? v ' with 

fusion proteins of the invention and/or polynugteogi&s encoding albumin fusion proteins of 
the v ' * ! v ' node 

pen) la x » ytk hyperplasia, 

basal m i vp < ^ ? „ e,,m m> ;s ^ j w f 1 1 ud I v >ts i 
li > i s n v cystic 

hyperplasia of the breast, denture hyperplasia, ductal hyperplasia, endometrial hyperplasia, 
I t ( ) o J i i I \ ~ 1 < u 

fibrous hyperplasia, nulanmcratery papillary hyperplasia, intravascular papillary endothelial 
hyperplasia, nodular hyperplasia of prostate, nodular rveeaemtne > \ >n ♦ 
^ o ! * no senile sebaceous hyperplasia, and verrucous 

• ; \\-.:<i i-i i 

(96?3| Metaplasia is a term oa\enm<>hu >.e : l po^sh m vm t cue one of adult or 

fully Ink ceil substitutes for another type of adult ceil. Metaplastic disorders which 

can be diagnosed, prognoses, prevented, and/or treated with fusion proteins of the invention 

1 <. i v s 1 v. ] l i ! 

honied a agrmaeuie nn t ! t r ti 1 -.m c < e \ - - . m p j i 
autopareoehymamas metaplasia, connective tissue metaplasia, epithelial metaplasia, intestinal 
metaplasia, metaplashc anemia, nietaplasoc ossification, metaplastic polyps, myeloid 

i j s myeloid metap em seeo 3 m el i nt is 

- < p i - ^ p s ^ < : en ;; S ; ; 

\mi4j v •• ; * v ! v ma f so the 

er tin? s, t s dm \ ». ) v u| m oPl < *r m-o < s - V i 

td-h d ceil unii amiij md m the white tural orientation of .e ! h Qysp c cells a 
have huerm -ah k\ ^ s <: ck < ,1 s ryspiasi 

characteristically occurs where there exists chrome irritation or inflammation. Dysplastic 

P^i'UtC n a - vim t ! ! U\ i v | * i Ui 

of the invention and/or polynucleotides encoding albumin fusion proteins of the $w» 
in< in !e but are r * ro to o 1 i k< he ecu <k nai dasi m erofaoad f 

3 h\ iimii t ^ ^la>ia atrodur'al v^pl f vOKrni 

UO. U s v d ( i } ! h-O t 5 , ' Mi dospk 5 

< menu 1 ^et> tern i b piasia raniod sphys * b pios i aranio; i >ota -a' j pins 
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< < I dysplasia, dendn dysplasia, diaphysial dysplasia, a, , <<i dysplasia, 
iysplasi eneep p halm dysp 3 dysplasi epiphysi s h< n s 
dysplasia epiphysial^ multiplex, dysplasia epiphysiaiis punctata, epithelial dysplasia, 

S i i i ! ^ V S •> i > V V. i I I ■, 

dysplasia fibrosa r dysplas ilbro - > >one s flo - * > dysp 

1 1 s 1 s t A sysy ! v i >. t ! s > f s 5 i \ e ectodermal 

e sph m ' > ^ , \i x n s 

1 setapio dal dysplasia. Monti In < sp > ot v l 

dysplasia, multiple epiphysial dysplasia, oeuloaatkuloveriebral dysplasia. ot:uh>deni>>di|mal 
b piasia oculovertebral dysplasia, odomogenk ! ' plasia ophthaimomandjbulonKflic 

U t \ US l | b< s, ? s ; s ( I Mt 

spondyloepiphysial dysplasia, reoeal dysplasia, sep to-optic dysplasia, spondyloepiphysial 
l ; m wo 1 ssnksaa. 

f#$75| x ! ^ n <. u f it tl 

pi ; * \ I i * is of , t m\em? t 1 * L 

encoding albumin fusion proteins of the invention include, but are not limited to, benign 
dvspmhR ; i js v - k s s v u v > ; i \ t hypertroph} 

intestinal polyps, colon polyps, and esophageal dysplasia >, leukoplakia, keratoses. Bowels 

d sv - i I s N t k 

P$7&f In ! ! s f, l iu i >n and/a*- 

p < > S i 1^. 'KM. 

s^' r v. > ^ 1 i h 1 I i > 5 

invention h expressed. 

|0677| Irs t\< >.n>h>Kll:nti-j. ulbsmm iasioss proteins r.f the invenuoo and 'or 

v a • e ioxm or a 

boas ope, as ein >e used to treat cancers ind neoplasms 

mdudiag, but not limited to, those described herein, in a further preferred embodiment, 
s s I ,0 rus o t 

ps \- f at w»i on, g m 1 \ - m , ■ i so < t id la 

may be used t c,r aue, ^ s kerrta 

{0678| " < N > < j < s i 

humm fusion wotcans of the m\mmars re a. v v, 1 

t re; g a number > iseases associated with inca ed cell survio >r the inhibition ot 
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b ! or ^ i <k <. <nOnCs a^ocnicd \^nh UKreasv ^ <. 

'vs -!!■'! v' 0 V m > < x O >, > , < ' i * u \ LO ,H i ntaleoddos 

peptides 1/ox hi s' . < i\ s i ; clud ers (such as 

loJ w « 1 ^ ^ * dt p.v r ? < m ! 1 hmao,r ; . r ocmaovm aUttOJS 

including, but io n tj u> colon cmc-r e t m \ •> v i. 5 v ? 1 il r ^ 

cancer, neuroblastoma, myxoma, myoma, b/mphoraa, endothelioma, osteoblastic. 

1 i t id dermroa, breast cancer, prostate canoes 

Rap< ! s.n\ mm atm carbon to v, , , ^p < s 

N ^ ' f t k > > ^ s >. < t n v 

s ! ^ ! x c 1 muruht enkms 

and rheum tok rthritis md \ ] infections ich as he « uses < « and 
s 1 ! 1\ host disease, acute graft rejection, and chronic graft 

rejection. 

{W!9\ In preferred embodiments, russors proteins of the invention and/or 

j v ( < i »m t 1 o i - row ! 

progression m netastasi 0.1 s sled above 

l^M) i i > , s , \ I , rxh } thai 

m-niJ S , 0 i/or treated by fu ten -Ik » .at > 1 

and o" po < i «, < <. hut art slot 

voo n h'er lymtastafecs of ma cies a ela 
1 «' v. - -,, > „ u iii . k v m <. ^ ami 

N ' <. o or mo , and 

v ml n»La\." >n , chrome v v \ c 1, ml mm-Km-m: t.m n leukemia 
end d.cmm 0 > \ - ^ u > , 5 -'.,0. 3 ^ 

\ ' > ! H emu haw 

chain disease, and solid tumors including, but not limited to, sarcomas arid carcinomas such 
as fns !,,.) v\ v m ! m m s , rh^a os „ a vom 

on. on 1 <. > b am 0 n 

\ * ^ SKMU ^ <■ <, ^ WT f >!\ \UO I) 

rhabdomyosarcoma, colon carcinoma, f ■* curnxr. breast earner, m arias; u%a 

pro-state « 1 m mmmm o <oU mma basal eed c .urn-co, s s. , c aooma., smeat JanJ 
i e ik t 1 carcin n pap sn. m 
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carcinoo r» hn tr> *. j'v. no ) 1 ; nk !~ on i renal cell c } 

H| JU i I > > \J. 5 s - liU M^" W hi s 

C ^ t ^ s ! i i 1 v ^ . > K i< 

c ru k ,»e vp dv v ^ i i 

cp*. u1> -v m 1 j fX v mo ^ v 1 

s^ncoanmorea, nadaeooia. neuroblastoma, and sOmoja 
10681) Theses as > i u - t , ..v< apopmMs thfel couU 

prognose^, prevented, and/or treated by fission proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, include AIDS: 
neimsdegenerstive disorders (such as Alzheimer's disease, Parkinson's disease, amyotrophic 
* t v ~< ^ k u s i ' ^ - e.\ I k n , i e ' < e i prior 
associated 1 efs (such udtif 1 Sjogren's syndrome 

iM K>k v h k I " ^ v M s < •! d< p hftl\ <\ 

v i i i > < -i t x i o u» i 

■ itui i myeksiyspiastlc syndromes ; such as aplastic so graft v. host disease, ischemic 
injury (such as that caused by myocardial infarction, stroke and reperthsion injury), liver 
injury (e.g., hepatitis related over injury, ischernkdeperrusmn injury, cholestasis (bile duct 
, \t s i sept:*. 

kank^adwa ad ,r-\.t- - : ; 

|0dS2| < ^ v i >. < n 5 

prognose*! prevented, and/or treated by fusion proteins of the invention and/or 
used s 1 s j t s c I \ n inch ik. but srs ot 

in <. 5 < s n v n < ^hn * v s > nu s 

i ^ ^ ! t i it vtm 

a k'ii u I 1 v ^ i i s t < tvUs 

pd vis, skin, sod dssu piece <ra> ogeuii 

|t.«3| s erbyperproh.kn-.S'o aders c > be diagnosed, prognosed 

proves ee anddn treated \ ids >n proteins ol tl i imams i end pel , ot o ?nco im 
albumin fus t pro \ ^ fa iv, ipk s \ r < rd 

include, but are not limited to: iy-pe- a uamm disorders, 

paraproteinemias, purpura, sarcoidosis, Seoary Syndrome, a k macfoglobulinemia, 
Gaueh Disease, histioc sis. and an> othe ieratbo \ < ne-splas 

d i 



|lM84j V er >refe ed e o<. s t <.\s polynucleoti encoding burr: in 

fusion proteins of the invention to inhibit aberrant cellular division, by gene therapy using tag 

« V i V * 1 V V 1 4 V i < v i ^ 

|0685j \hi\ 1 ^ i v \ ' i tA I p?o ! o- i ^ 

i ' s i! i < . e o< ' an 

!buo t f ! V N 

expression, 

|i)686| \ V U \\ A K 1 v. t v. V i v. n\ ,eo?,. 

> M <. s ! ; iprising one or more aetivs 

geoeemoiese < i > s ? ? - m - ^ <. 

t\ } h f <> k v. ! > i , S --tO 

recombinant expression effective m expressing a DNA sequence encoding said 

polynucleotides h > o ^ : cj ? < h DNA 

const Cf em I s \ t as -sserte. into cdk K 

t k 5 m. 1 i n <: v ! i ei J 

l\m\ S1 v <. s ^ \ uei In a most preferred 

tml > ima * vect ive and will not u i prolil rating cells 

ptoliferai cells, f< in a u 1 emi r t I n sresenl 

indention t < o< k-> d m\ <j d to 

other polynucleotides, can then be modulated via a.n external stimulus (i.e. magnetic, specific 
small moie^ U i j ^ t ^ •> k j< v 

uostmav I x * *\ v > ? As 

such the beneficial ihempeube aficc? of the present invention may be expressly modulated 

! V V \ ' i !! < » U Ml i 

external stimulus, 

\ s ArnJv t > a> U v id in cepressine 

expression of oncogenic genes or antigens. By "repressing expression of the oncogenic genes 
" is mterde > * 1 v >_ "in Coo I « e so i ! i c * *\ gene 

S j. v \ v \ x \ v. 0O"> i>f flv n 

IvN \ the o^xe^ N 1 i v. . ; r t u*.*u>r ff 

em or ik N o v un 1 O } 

i! jd .ua.str i , m vO ! - s «. re ^11 i o n 
the. present invention may be administered by any method knowa to those of skill in the art 
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wo mmmi^d KT/i3S*«u.-tM$j3ci«» 
ii\i\o dsn r<.i Shrsurd So trais^ieetiom eleetre|.H5rado?p microinjection os cells, or irs 
vehicles such as liposomes, bpofectin, or as suked pslvtwcleottdes, or my other method 
at-iubtrd :hro,«;iliout ;h~^fcv!^aoo-^ e - )k,,iw < ( \ 1 \ !\rfio- rw K 
del deibvp. sysk 1 1 s f s 

v t> iKva, I Vm>k\>) -5 < Ov\e \ ^ ! ^><-\\\i] < ! u>c N 

4ead. Sci. U.S.A. 85:3014) s s> Chakra* * N 1 i e i hi 1 3403 

(1985) or other c !1 o \ .UNA delivery ^os s.Y;jks a 5 . \ o * "< i ^ s 1^85)) known 
to those skilled in the $.rt t'fe 0 refcren es sre exemplars o H md m herein me rporated 
by s 5 let call 1 t <. eh as d^normalb 

proliferating and spare nor; -dividing cells;, it is preferable to oblige a retrovirus, or adenoviral 
> r i 1 . v on k; o) the 

art, n > M ; t \ ^ ,k , v \ ftH 

V> 1} <X i ,1 > i > < ' v. v v s s <. i i f< v. <J 

I il >r . <. v ■■ > -v 'k i s ■> u ?a si well 

* f - thw non- 
dividing normal ceils, 

|0f>891 x ' " * ' > z\\ 

i. ! j s x si nPe )U>,:.i ^v'-tt t s e t>t 

! t n -« v i 1 \ tv> i ' v '5- The 

Xli> O I , , v 1 S ! if v 

oi surgical inlervemloo. 

186961 " - < h <. n s v isn e t« ^ , li' <m or 

oh ) < <e\ t< t s u «. r v v o f v i t s s ! 

> 1 * <\ iOnorma* prohJ* 5 

|06911 \ny ai.no ! v. scieotid present inven iay be 

administered as o as it has a biologically uddbitiogctlect 00 the proliferation of the treated 
cells. M>>it-e^vi, 'i '\ ^<>v, in v hoe to "m * shar > 0, t » poly suehvodr >>i the 
present kvemioo simultaneously to the same site. By ho t v t h is meant 
partial or to 1 s in the rats eratios $to-< th of 

I v i v ' v. ^ e jj i n \ tl i tl 

ivh 1 s. a> U s ot Use ptescnt invention on ssseet 1 1 \ \ uhuonredly <. <. « j el 
growth n tissue culture, t»mor growth n c*m B.th and cell cultures, or any other method 
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known \q one of ordinary skill in the art. 

|0&92| \t sreovcr, fusion proteins ot ode imcum a :r Jer pobv > .s \ encoding 

albumin fusion proteins of the invention of the present invention are useful in inhibiting the 

„ V R v S I <• S i - •, > - U. Of ifi 

oarmu i ! t vtt < v s| lu 

mos preferred v nbod v. 4 i J v * v. fo 

example, through the inhibition » * hemaiopofer k . tuiooospouxlc cells, such as tumor- 
associated macrophages (See Joseph IB et at J Nail Cancer Inst, 90(21 ): 1648-53 (1998), 
which is hereby incorporated by reference), 

plKs>93] A, ^ n e-> up coding 

d > n u , ! ! t. ' Of 

<. s j < i * i s may 

act cither directly, or indirectly to induce apoptosis of proliferative cells and tissues, for 

f , v > i i ts ti ! v. l or { r\n 

re^rtor- u") 1 ) .Lv^ 1 1 x\ < , J s s <:R\NiF 

and TMF -related | r ^ ligand (TRAIL) receptor- 1 and -2 (See Sebutee-Osthoff 

K. et ai , For j Bios be? ? N - u ) 1 *39-59 (1998). which is ho; o^ o v \ \ * , \ 
Moreover, in another preferred embodiment of the present invention, these fusion proteins 
s * v j ) j\ the 

uUoaiTo ' u m' i k >,o I i Utn^ the 

expression ( kx gio ut dthc: < u s v Pi -.Ub seal; >>v. i ,t dmg§ 01 

vp * ' such as apoptonin, galectms, rb:oredox;ns : proteins (See tor 

example, Mutat Res 400(1 ~2};44?-55 (1998), Med .Hypotheses.50($):423~« 0998), Chem 
Biol Interact Apr 24:11 1-1 12:23-34 (1998), J Mol Med J6(b):402- i 2 (199$), lot J Tissue 
Re et;20< J-I5 i 1998) which ue 1 hereb} incorporated b\ reference 
[tM94f \ i feohdes ens iding 

alhurnm Fo s \ *, > < * > s . n ( 

! s 5 vf:\M ,! c Jt'm > -urn n^iou 

pn urn aud >rp d r ai oi'f po f em 

known to inhibit metastasis, for example alpha 4 integrms, (See, e.g.„ Curr Top Microbiol 
teajsio! i99S;23 i; 125-41, which is hereby incorporated by reference) Such thereapouhc 
affects of the present invention may be achieved either -to or m mi i n with small 
molecule drugs or adjuvan is . 
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10695} In another esnhodhnerttj the Invention provides a method of delivering 

I'-"- >) i hi .us v » ? i < m< ! h - tn p N i t i s 

encoding * .in u o proteins of the invention to targeted eeds expressing the a 
I J I t > o > ^s \ 1 i * s v > oi L e 

a wt«t O > *■ I ^ 1 ! i s i * 1 s 

polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, n > i s 
ionic and/or covalent interactions. 

f'0d%| Wut ' > os 's o ^ t r , v i u nn.tncmg the 

l f «. S *V I u x Is ' « Jl ivi 

v<« doovi i \ ^ ! - ) i > <. ^ <eo 

to respond to proliferative antigens J s s s or indirectly, > as u activating the 

exj f e the hunnme K-sponse k to said 

! «. u J in 

IMWi Albumin ru<>ion proteins of the imeotton and/or p , es < xSin 

i - s s i e i; wiitii n mas \ i w s*. and/or 

ptOfi s v - i v) «. , s l < ^ 1 > d ' in d 

pr-oemee and >>- treated wuii n:p ^ o ;o ci iv eousi <-\ osehije, toe m - th<* Honk-d to, 
s no M < 1 i i v v ^ s sod > so i f 5 > i r > \ 

* s \ of < x f ' nin o >sis 

f > d oebiLe. c , s oo > cancers. 

(069S| s I r ^ 1 

with emu, o < ^ i ^ 1 i i 'iii, v * o do! ^ 

k i v x c lute, c £0 rend s v ntdarr ator> 

ses v s v ep v x ) i s si \ „ t onephrsiis 

synd o i J venihr,t?tv us 
s ^ ^ x ! i i s 4 b tt s I 

and sangial proHfer phtit ! s < § acute 

tabulo;nteo;dt\d nspistito:, chronic tubu s stit nephritis acute posf-streptoeoccd 

tO„t S " Oj s <. < i! J H! 

f s <j st' hr» «. i s | v r s >l tU mo 
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(e.g., k mV> <. i ! iher moo ! K Iklnm >.» s v, \ ! 

nephrosclerosis, renal vein thrombosis, renal underperiusion, renal retinopathy,, renal 

x\y?ic;vti so? ' i^c >bol m aac k ^ ' MO k\ vWniu" 

resulting foro i > i t I < | jiasis (renal 

hi y tr,k.t snfc-* etenttoa and 
Oi iii >s!re.cM< 
|M99| in addition, compositions of the invention can be used to diagnose, prognose, 

n >K v renal 

sis, renal 'osteo< > s - x . phrogeok 

diabetes v s | i - v v\ v . iitsv. i 

hUTt'UtpdtV , s ! V ^ 

msm: dex-ase medun ;^ sponm k.dm - Vmmt ; s^mho m. n us p,miu s> ^hmno > ongem ',d 
nephrotic syndrome, CRUSH syndrome, horseshoe kidney, diabelk nephropathy, 
nephrogenic diabetes Insipidus, analgesic nephropathy, kidney stones, and membranous 

Mi J v " x ' ' > v X - < 1 s , > K v 

glomerulonephritis). 

|§700) Compositions of the ln\ emion can also be used to diagnose, proganse, prevent, 

and or treat sckivnk os nemom dsao? <.a oi il\ m h^ < K<x-n 

-> s m i s ! m;\t m man nk 

renal p-tpd * ^am ers of d 1 dne> t n pluoj 

' i \ v. ! * 5 rtOh 

tui cr % sf v ,v 1 , f s ; h t ! nun 

- t s proteinuria, hyponatremia v, x , i pekaiem 
hyperkalemia, hypocalcemia, Ipsyemakemia, hypophosphatemia, and hyperphosphatemia}. 

(9701) N S > ! 5 < v 

mU- a a; deism; hut m: m vo Jam Ji m o !S n < ,:t. -hi mo . s ^ nmocnoui 
n eet on 

* v. \ k o i t s m < i Tm- rai or 

s«pp< sjto al - 1 oi . ommai '■^•■;; : ;a;a-= ~ do 5 soy m - gm ' am ma o • d r.t .■ 
o i <> ds> s," ^ v ! ' v <. i v mmhT 

may be administered as part of a Therapeutic, deaerlhed in more detail below. Methods of 
delivering polynuueotidta of the invention are described in more denhl hesesn. 
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Cardiovascular Dkordem 

miin n totems y be ussd even.Lt se, and 

i < ' ery disease, 
such as limb ischemia. 

107031 Cardiovascular disorders include, but are not limited to, cardiovascular 

> ' < - * v, r? U. s pulmonary ar a and Scimitar Syndrome, 

s ar< not limited to 

coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus arteriosus, Ebs-tein's 
anomaly, 1 \ •. complex, hypoplastic left beart o< "icvocarcha. tetralogy of 

t 1 < f ^ f > Vl v P t i S 1 t v 5 V J ft, 5 

Miners arteriosus, and heart septal defects, such as » f a septal detect, endocardial 

cushion k$ a- 1 rare Sstt-bortv, trik> > dsa ictiao - baa; -pad 1 & ts 
107841 <• <n< i Is s s de ted a t, la-art diaeass 

such as antrythmias, carcinoid heart disease, high cardiac output, low cardiac output, cardiac 
x s 1 % s \< c bo it 

' In <: <- u s > j o . , i h injeun phx. 

vaioN, i o'n . -i * „j0> § h\ ^ s, tt ) 

m t < v 1 < t j , - < p , t ,? s , al ut^ea-es 

"iO't.u^i so< c , d et.uMon ?u < istrfcttVe and 

tuK> tiiO)Oi > < \ x o K o t ^ v is <. 

rheumatic beart disco--, --roeeb; o> omo;- \ , , ore|iuaney 

iOFOp?R<ns as bur u -a Vn>,.-oe ,_ai hev tunt -oc-St n .v.i J ,<\a „ub; o-oeo ulo<s 
|9"0S) vi \ i t 5 x - < !5 v * rhythn striai ubriihuion 

atrial \ b< s r v. v m i 1 " v o 

N N i \ o \ s s o v , X s ! \bdj a 

type preexcitation syndrome. Wolff- ibukbaum- White syndrome, sick struts syndrome, 
tachycardias, and ventricular bhrilkbon. Tachycardias include paroxysmal tachycardia, 
3 ^derate \ - - j 5 ea-ar noca) 

s o f topic tachycardia, ectopic junctional cards oatrial n 
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- , ! * ; ern^atd ,1 k'isadei dc Pomtcs, and x^ttrku!' . rdsa 
[l>7#6| feart valve dis< : ale, bm are .m t > t v« insufiScit 

aortic valve stenosis, hear murmur;;, aortic valve prolapse mitral valve prolapse, tricuspid 
valve prolapse, mitral valve insufficiency, mural valve stenosis, pulmonary atresia, 
pulmonary \alve - w pulovme> v -.no t s mcac-pm .me.-dm idommd valve 
1 seien and tricuspid valv 5 i 

u> <'esl\e uh\'i> > h , > v <. h f ^ s 1 * ■> us 

pnknofu;} subvah a; ten sis. strict! \ ca.rdiconyopath> Chagas cardlonvyopatlry, 
endocardial i rstosls dons d >rosis kv < Syndroms nyoeatdtai 

Hi S 5 ! : 

Myocardial ischemias include, hu? arc not limited to, coronary disease, such as; 
angina pet* * < *. « 

vasospasm, myocardial infarction and myocardial stunning. 

107091 Cmxiicc sea diseases also include vascular discos.- mch a; aneurysms, 

i»uo<S - -\ angiomatosis, baciilary angiomatosis, Ilmpd-l mm. Disease, \ p 

cnairojv \V v. v ' ^ s " su 

Takaya.su'? Arteritis, aortitis. Leriche's Syndrome, arterial occlusive «h \s cmmlo 
^arteritis. | ? h ' >. Ifo-, dsahem 

retinopathy, embolisms, da mtbosss, cry; rooadamia he; orrlwids. hepatic veno-ocdnaive 
ion, ischemia, peripheral easeula: diseases, phlebitis* 
< < t -c< ee disc \ v maud's disease CREST syndrome renmd vein 

\ ' M.n Sv.mmui ovujuvie vyvom xera \ - f t atacia 

telangiectasia, hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose 

|07.f.hf x 1 ' < i i false 

^ ^ o W H > < ■, ' OS ,\\«\Mtli 

coronary aneurysms, heart aneurysms, and Iliac aneurysms. 

Serial oeciusK but ate no sclerosis 

intermittent claudication, carotid stenosis, fibromuseular dysplasias, mesenteric vascular 

^ v \ O * <. i and 

throm boan %M$ obliterans. 

|0712] i < m n m r sorders include, but isx not (h ted to caro ! s 
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wo immmiu wiwsimumnMtf 

>,^:<-< oiuerab e o.d angfop,Hh>\ eerebrat s i,}nh, wtoh *' cevmul 

cross ccrebt j r. % mm maiforaiadorp cerebral i!o diseases, < 

c ttbohs "0 iod thrembe v i v s * s > ? s * s < s 

syndrome cerebral h*m r bem w. subduta u bataxhnoid 

henas-rduge. vM ? 'mm f v -a : - : s ? s > * I ^ m steal 

ee i\x:t » k-u < ! v. e , v. <. at t 
vertebrobasilar insufficiency. 

P?I3| * I I * e i s isms, amniotic fluid 

c nb Si\«s ,hv' l es v I s s ! i ^ ^ p ' ! p v ilvlf « 
and thromboembolisms. Thrombosis include, bin are net limned ay coronary thrombosis, 

hepatic vcm t n v \ o-hnal ^ iamus:on. > I artery ti s \ shne duomo< oba 
I orne, and ihromS 

[il714| «. i v. ' V Jki V 

Ohl <. \ ' v. n ' s Hi S J f «. 0» v ' - 

eperrusion a >, pes mi > >> 4 ,1 * 

ao f s i ^ | h node 

syndrome, thromboangiitis obliterans, v st i vasculitis Scboenlem-Henoch 

purpura, allergic cutaneous vasculitis, arid Wegener's granulomatosis. 
|!?lSj klbam us s ol the invention mxl/os p iynuekoiides encoding 

albumin fusion proteins of the invention may be adno sbeeemd using any iocflxxl known in the 
art, t v v ! ire, imravenoos 

jCtiC 1 > v <- m 

^ \ - < d < v. t i t S or 

snppnsstoriai solid pharmaceutical > i s t decantmg or topical applications during 

t \ At known > ]a rt Mk »<> s < 1 veritig 

■> - k, 1 k m x v v v 



Respiratory disorders 

\ i pr< s ! ivaab 1/or polynucleotides 1 < 

tlbum bus ^ n s o 1 i o * i neat nd 

prognose diseases and/or disorders of the respiratory system. 

|i71?'l Diseases and disorders of the respiratory system include, but axe not limited, to, 
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nasal ^estumliuv noruSk-rgk rrmms (<.- ; . rhinitis, chrome rhmnis, trophic ihinnis. 
vasomotor riiinlds). nasal polyps, and smusithc j«ve«ik angiofibromas, cancer of the nose 
i s k Hon v s m s t ii <> v > 

card paraharis, buyngocel s I bacteria ^ ! 

lb; \i\oph !?-< ■ x t >\ v , ey 1 ^ o ,. o, v 0 1 m, v v. -% .a \ m.^ ^ 1 > s n >>mu 
small, cell (oat cell) carcinoma, large cell carcinoma, and adenocarcinoma), allergic disorders 

[l it 1 i i \ ^ i 

allergic mterstttki pneumonitis, organic dusi pneumoconiosis, allergic bronchopulmonary 

t fffj sectorial pneumonia U \ > y, , 

(naeat\o T uOv ». 

iM.!_ t O t i I v ^ «. I <• ) ' « 

,v."iwiu pneumonia, Hemophilus in/hema:-- pneumonia, Legionella pneumophila 
m t •, 1 1 u a ! 1 f tvi < i (e.g., 

com >. <. ms> 

(6718] f CUV ^ s K > i „ < t A I I 

m j o v t '1 ' sv ; * ' o ni mi ,t 1 

mumps, erythema infectlosum (fifth disease), roseola infantum, progressive rubella 
panencephalitis, gernian measles, and subacute sclerosing panencephalitis), fungal pneumonia 
i t , i v. ^ n so po pL <a Jt 

V v ! v. ^\ S | < ON S v J 

neojbrmam: aspcrgdiosis, caused by Aspergillus 57:7?.; candidiasis, caused by t and 
muconnycosis}), Pn-rimocysiis' eariroi (Pneumocystis pneumonia), atypical pneumonias (e.g., 
1 1 t "em > m 1 i > nbtl 

<. v \ v i (e.g., 

> v « ftasioo vd ■> < , > ■ i>ht'\ 

\ ^ ( v n v 5 ^ , ts <. < ^ h 

(e.g.. asthma, chrome obstmctlve pulmonary disease s 1 > emphysema, chronic or acute 
bronchitis), occupational lung diseases (e.g., silicosis, black lung (coal workers' 
pneumoconiosis), aabestosis, berylliosis, occupational asthsma, byssinosis, and benign 
pneumoconioses!, Infiltrative Lung Disease (e.g.. pulmonary fibrosa; {e.g., fibrosing 
)b s\ „ r' ^ , < emomai, almpadue puimor.an dhn - Jcv > ^ 
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inw, tnoa pneumonia, lymphoid -ave-am 0 pneumonia, histiocytosis X (e.g., Letterer-Siwe 
( s H i K'i, Lr 1 nian disease, eoslnopl ! k \ 

ii ( S \ i , w i Vn ItM Osn 

s^drome (also called, e.g., adalt. respirators' distress syndrome), edema, pulmonary 
< \i tj i roach I , hkeUsh, ak<\us h - 

by, eg, pray-m ^ a , aureus or ,4 o- w ,,n pneumophila), and cystic fibrosis. 



A n ii-A nghgenesis A ctivtty 

|0?15) . ! s t ... ous si ntlators and 

ah i o I <> ^ s < ) ( k 

Cc// 56:345-355 (1989). la those rare inetaoces in which e.eovasenkinzation occurs under 
normal physiological conditions, such as wound healing, organ regeneration, embryonic 
Joj ' ' 1 s ! and 

i l s t ! m ! , that 

ciw&cterizmg solid rumor growth, these regulator controls hah Unregulated angiogeriesis 

hecoa < - pat » og ■ a I a ta ns \ : >gs m 4 rru ny ■ e >pls tu in ! noi - >eopI istk diseases 

A nuathu of serious diseases ate dominated by abnormal neovascularization including solid 
tumor growth and metastases, arthritis, some types of eye disorders, and psoriasis. See, e.g., 
reviews by Moses et at, Biotech. 1:630434 -(1991); Poikman et at. 3d Engi. J. Med, 
333:1757-1763 (1995); Auerbach ei re. J. Mkmvasc Res. 2P;401-4H (1985): .Folkman, 

ve, v a -\K k\ a 9> < N il n 

" t! < ^ ■» is o X.v >c 

?2 ' 1 > , 983) s a number of pathological conditions the process of angioget i 
ntr >uies to the discas m\ i t have. e< ted which 

suggest v ^ o s m ngiogen i Foil i and 

KJagsbs aa & k » ( hi 5 142-447 ( i 98 i 

|0720j has v -em mvmaen -vowh- s i twi' ot deceases or disorders 

associated wkb aeova sda i id nation oi fusion proteins of the invention 

and/or poiyra v <. on encoding albumin iusion proteins of the invention Malignant and 
metastatic conditions which can be treated with *he pr%rmckot:des and poly peptides, or 
agonnsts or < „< t of the invention include, but are not oned h\ ruallgnanstcs, \oho 
iro n \ <. vk e\ eo \ r ~u < ! vr - -^e k > wn t )e t to. a t c ■> „ saet 



wo a ma mivu h.twsh mmn u 4 > 

i i s see fishtnan Mc\ ie "M €d , i Uppineot Co Phtbck 

(i%5)).Thus, (k fv i s 1 1 provides a method of u , an aogiogmesis-rebted 
disease and/or disorder, comprising, administering to m individual m need thereof a 
therapeutically effective amount of an II j * s \ protein of the invention aad/or 
polynudeobdw-; <meodow an albumin fusmn pn«tcin of to invention. For example, fusion 
pr Jtv.j - « f Ik , \ ndor s ; h 

invention may be utilized in a variety of additional methods in order to therapeutically treat a 
caoees ot mmoi Cancers which .may be firs <a 1 m p s \ nention aod/ot 

) 1 ' K. v: v l ! ^ ^ ^ v t i ! I 

to Noiid \m > v > ! " ^ 

esophaoos, testes,, liver, parobd. biliary trust, color, rectum, cervix, uterus, \>o a n 
kidney, bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
x t $ < - . advanced 

tudd n uk v- md I kv i ! mn tomew such a- ieakemissL For exam , u.-'if ns « dn 
^ enl 1 i i! ' o ^ - x v u 1 ^ 4 ) - " ' . s n wa > muv P 
detnemd tof. i <- ^ ! < vi ^ v. •, » ^ v\ I < w 

t , < \ o 

|072I| Within yet other aspects, fusion proteins of the > t kI * i 

p < nk " x • . , o i 10 K i 

pi v I t kiio v , w ii u? \Mnin 

fus ^ > ! l I m u 

the mvemson may be delivered directly into the tumor, or near the tumor site, via injection or 
s ^tV.tr '-'■.> ^ . i . v >noce or 

I *eas o O 1 e 

discussed herein. 

107221 \ ^ * 4 » i -! i >dui > 

b s ■> * 4 ! t t 1 r 4 s 

cancers, winch -twelve „ e These disorders include, but are not limited to; W >t 

v s > ex a stomas. a<. c s t rontas, trachomas and 

pyogenic granulomas: arthcawcietie plaques; ocular angiogenic diseases, for example, 
C \ u ■, > 4 ) v * v i i N e ; 4 i 

eouwv uk >m hhrop i „ , ol ma, mutts and I cryg. a 

■> 'W <- 4 (. c 4 iv u i 1V"U m\ uiwi ^ 

255 



WO imMmyjH) p< : i \ $2im tonne 

eakni eudonsot ostv vaseuk>uetx\sis granuiauotw hypemophie mmts lk ot 

v s rm «. s i ions < esss; coronar 

<< H cerebral collaterals; arteriovenous s , i ? s ischemic limb » e.s - 
Oskr-WV^t v i i a > u 'tin's 

angiofjbroma; llbroonescalar dysplasia; wound granulation; Crohn's disease; and 
rthe? ssdero is 

[07231 For example amnio one aspect >>f the pawn; invention } rterh-.nl? are iki 

i \ < cp of administering sibu nn 

fusion } « ^ >d the mwrmon t ' « , v > ' * ;p aH-anno kua<-n proteins of 

the invention to a hypertrophic scat or keldid. 

im%4\ Within one embodiment of the present invention fusion proteins of the 

hnenrioo utm > > a c- cia-irisnc, 4H t < ' < p ; e n^ nt o , are 

dtxeetly injected hno a hypertrophic sera or Peloid, in order to prevent the progression of these 

! i ! ! V . ^ l < ! v. v. }s Jk 

! e i f < t i v v. m od n 

p eferablj f > » s h ?rm o , 

days affei n a s pertrophie scar c? h > .eiopnunt As noted 

above, the present invention also provides methods for treating - as diseases of the 

eye including ins example < >.meal u >vast j„j,, $tk neovasx \lm lata sea proliferative 
diabetic retinopathy, retroiental fibroplasia and macular degeneration. 
[0725J "> I 1 <. * i 1 can be 

trotted oph the aituinon "b as- p* -am ot "s -aao--e t-ai j, A i^i/O^iio enc< olnu 
aihiirniri fusion proteins of the invention include, but are not limited to: nonvascular 
v\ ts d ua , vapura \ - > , - p s v i at « utla u 

• >muu \ . x < v to or i i car i >. < ! ^ * r as s\U1 >s oth.et e>e 
tnfiamrnafor} disease* ocula f tors iiseases sss i nisi m iris 

neovascularization See, ,ay. reviews by Wahma.n et at . Am, I Qphthal £5:704-7] Q (197S) 
and Gartner &t , dura Ophihal ?e:29a312 (:9?S). 

[87261 Thus, within one aspect of the present invention methods are provided for 

s. » « i (a s,. ise> i s i i ! " > t vil 

s ; ! < > ^ i 1 Ki neui cJh 

I e s . i t oi oi i s 1 N n ) > v e t- >sv i' a s k d 

t < d i albumin fusion proteins of the nvention) to the cornea - .au thai the fo t - 
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blood vessels is ah j. , the cornea h a tissue wl s i vessels 

1 <.ert\ p < ~. < dn\<< ^ K>vtO\tru iaptr ^ - s f ^ - 0 -va uom the 

ros scular piext to limba x - he con-sea e< les eas< 
becomes clouded, resulting in a decline in the patient's visual acuity. Visual loss may become 
complete it the cornea complete!) opacitates A wide van sx - d xxdeu c ! esult irt 
cottK N r\o\ <x id an eat or x •, ,* < < n 5 k s n v t ^ 

smiplex keratihs, lelshoxumxis auJ „ ( u:l\u u\^"> m n ~m \ \ ,w v s u- ^ret 
. i i ^ < .r J m » o (0* am? 

n 2 1 rmy contact 

lenses. 

|0727| Within particularly preferred embodiments of the invention, may be prepared 

for peal <k s v i. <■ a d -> , ; 

agents 'orm ,h ,v so eeukr p..';;i ao- < oh; ^ 1 <r ^ , ^ a--r The 
sin on ■> v v. i v. i n vv. v ' i a d h 

AJtemath ! > composui N < 1 n also be 

administered directly to the cornea. Within preferred embodiments, too anti-aegiogenie 
composition is prepared with a rouco-adhesive polymer which binds to comes. Within 
felher embodiments, the anti-angiogenic factors or auti-angiogenic compositions may be 
utilized as a 1 o Ix useful 

m p ,\ <. v 3 1 ; < t i 

u*n r re , 1 c ! i ' ^ , 1 5 c a > > - 5 ? x 5 

s U a * t X~ d^ p v^nt \ 5 

complications. 

|il728i ' ! ^ \K '\!( 'UO v. V. ! ' I 1 

^ v v ' rt av oxopio guidance The 

* M i J ^ V ! V | - it k>>Ul 

of ix aim aistr ti n would hi ' 

< k j e < c e.f s x ( v v < > on cornea* s most 

cases his wt v \ bk xumea c < t nea from the 

< ^ \ ' 1 c u„ \ to -1 s e I h 

o"dv- to m n >h't Uv s t v. .e^ ; a m h t x s m-t > i mi n 

ioJJ x njCvXj nilKfvJ! ais . enx > , u - 1 ot L e» md Us 

ndesh d pment - hi pph Stsch method* y a x milked in a simi 
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kshiai i ore \ e f ^ j ar r i i c transplanted come % 5 sustained r< e; form 
injections might only be required 2-3 times per year. A steroid could also be added to the 

, s > * nli n <\ < nj tr»jm the rie*. to 

|0729| Within > i\* ! 'he present >ise i methods are prmkled for 

treating neovascrjar glaucoma, comprising the step of administering to a patient a 
therapeutical! 1 <im' $ i 3 

cl x, <v m m v *f t v such tibat the 

formation ol bios i vessel is mhtHtoJ In one embodiment, the compound nvo be 
(.Mil < j i eov; v. > o^ ,e 

V 1 v > s s t i I i. V '!1 !i!t V HJjv jt \ i 

\ v o x v i in 

any oe.m.-n seel that ths - o , o<> - ^> continue sl> tebved or>> tb sx humm 

Within another aspect of the present invention methods are provided for treating 
n iieahv diobeee > ' % e^oipn-ooy. she v of adtnhnsmrmg to a patient a 

v i <. o t v mu it«'K an I oi 

p<<hmk O'.skk ^ e.x < no .m jloenm 5 ,o> t ntot ol me m^ 0 < ' m too eyec> such th it die 
H - r o ' v x - v a It bxtod 

Within particuiariy pretexted embodiments of the invention, proliferative 
, kt t s •> c H u <, v. nres us n 

Order to nt 

!<.> V ! v ! «. . t!' u > - ' n of 

» i ano i 

|0731 ) spect ol the present invs tfioa i 

h i si g the step o ! a 

tberaoe.t < a! •> > > i ' if viit < t I n 

5 v * s k vN * 1 hn dx 

* \ s < ^ *; ? ? i! t < TOO H Via 

i'j^ 'k- -! ci s n 

10732] v v s * J id 

invention and/or polynucleotides encoding ;ukmvn ihsim proteins k the invention include, 
| v j i ! i ms mjifh 1 a > i 

1 t \ o ^ Sv >o r o 

f ctt , a v drome, p> genie gran u > s elerode 1 tras om to sen] 
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f«B3f Moreover, disorders and > states which can be treated, prevented, diagnosed, 

sd-'orpn <. mhetix iwnm fusion prok , < for poiynuck s 

encoding albumin fusion proteins of the invention of the invention include, but are not limited 
' N >?id ^ors, bi \ t rs v s, turn ? s josi's sarcoma 

benign tumors my e^mpie w\ r „ x, , .v.w, ncurmlhromas. ^'wnux and 
1 4 v. >^ > t m > > , n , , example, 

! <! ' ' *> in, v w s i f , i r , , t mn 

rvowM.) » Xv u , o i x ,i a nx ^ nmnobhismmu, and uviebs, dehmcd 

nound he <s > n . , , .. , j rtrrlu v t < 'Kb ids) 

nou nv { eitur s( ^o ? ^ , , <■ , K 

! - v v ! K!,U SOtS 
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hemophiliac o n\, angb - uon xadar iy.sp! , ran a Crohn 

'v. > s hi us J( { ro 

bwpiaatatloiv eonhdlirtg menstruation, diseases that have mgiogenesis as a pathologic 
wnsrquome w . td vdu' c< »n ixxxM mu >• ^ tov , ;!kh„ob.itei 
pyl >rih B.mood - - ^ an !in „ ,\ , - ,\ - s 

I0734J in one aspect of the birth control method, m amount of the compound 

sufficient to block embryo impknt&dcm is admimstefcd before or after intercourse and 
k < u ! * t e ! u;t \ S p t >wdrh 5 

moron IK 'NivJas n p?o > r 1 , £ t .^n s. k Malm 

encoding albumin fusion proteins of the invention may also be used in controlling 
menstruation or idmim tered a . eitb r pcritone ti las tge fluid os I ; periton sa! imj 1 u latum 
>n the m,; "\ , , , > i aoetdosis. 

(8735} Albumin fasten proteins of the invention and/or polynucleotides encoding 

h v k ! ^ v * o , - i n v,» x v if! \ v «? vkIcj i 

pmvem stitch granulomas. 

[0B6J Albumin fusion proteins of the invention and/or ooHmieieotides encoding 

albumin iumon proteins of the invention may be utilised in a wide variety of surgical 
; i \\ iu:es I j t x <u pb Hj{ x ^ \ - she p-^o - xiw:mm „ ^ \ \ o s ,m dk 

form of for example, a spray or film) may be utilized to coat or spray an area prior to removal 
oi a tumor, in order to isolate norma! surrounding tissues from malignant tissue, and/or to 
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prevent the spread of disease to surrounding tissues. Within other aspect 5 - of the present 

!\^U! <,» *po<<n n < w i mo t a Np'-'v ! t be >Voor t % i ~C, O 

procedures in order to coat tumors, or inhibit angnrgenesis in a desired locate. Within yet 
other aspects of the present invention surgical meshes which have beeo coated with aotb 
angiogenic compositions s timed h 

surgical mesh might >« t zed For example, wh e embodimc > 
surgical mesh laden with an anti -angiogenic composition may he utilized during abdominal 
euneet te^eem s vsrvi mg m e at * ; am a -rJu te pseud mp<«t m 

Me t tat . i f 

[0737| H ' i >s ^ on-. <d for 

xm i > v n t on pr-aem- of the 

^ ne-non a < ? ^ ^ * ^ 1 * m m h 

^ v t > < i \ ' ; t ! ? o'Kcr 

a 0 the n < t i v. « ! a ! 

nu h m tl > , > ! >u t > c > j > n t v w« >v mnK« excision site 

(e.g., applied by swabbing, brushing or otherwise coating the resection margins of the tumor 
■with die anti -angiogenic compound). Alternatively, the anteaagiogenie compounds may be 
incorporated into knows surgical pastes prior to administration. Within particularly preferred 
embodiments of the invention., the aotbangiogeaic compounds are applied after hepatic 
res ee boas far malignancy, and after neammralcal opera-ions 

|t)?3S| Wit t o e p a * n \c t ^ o ss < ! > >s th am 

<\, , hunu'n fusion prote - be 

m mmm I H a >- u*i of a wide \u a 5 b < a exnmpte. 

breast colon, o i and hepatic tumors. For example, within one embodiment of the 
) t i genie n \ rods i >e adtnimsk ed 1 1 v te of mil c 

tumor subsequent to excision, such that the format ion of new blood vessels at the site are 

(0739f ^ ! ' m < v s > j > i s v odm ' 

albumin fusion proteins of the invention may also be administered along with other ami- 
men : es< ttative examples oi other ml -am >gen £ factor inc; dt \rtt 
Invasive Fa< r t >. t ^ f . • vl> t hah u * 
Meta!.loproteiuase-b Tissue Inhibitor of MetaHoproieinase-2, Plasminogen Activator 
ul s \ gs nnib-t-.ir-.b and n t the lighter "d grouj 
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transition metals, 

|0746] i bte? d . *n n< ' iaeans e! sic o, \\ m e \ 3 \ > 1 

; ^rKLi. , . n and tanialun 4V0 - "^ic i.w, 

peases n-.;> ''ii ira ^ 1 n 1 " 0 " ^ \ n -> >ou>pV\i.s .0 sl.a ^ i u^" so 

transit >d metal species > chide oxo ttm u a metal complexes. 

|0?4l] \ * 5 i s xarapU I t complex dude oxo % v5 ■> 

v, rykxes 5 ^ x <. 1 * N - s N x 

tP\l>Ulin i 1 v i . ii ST !fl t,i\j.lAt 

<>m 0 i . 1 a and sodium <yrihovanadaie. Suitable vanadyl complexes ineiade, tor 
example, vanadyl acesy;aeea>na;e and vanadyl sullste including vanadyl si; date hydrates such 

|0?42| Repmsusauke examples o. UmasKu md t > kodv t a 3 an r a\e; also mckaie 

oxo complex Sm:;sMe ov;< m^km \ aa » ^ oxide 

{ ^ s t i < v - s aLi m U f asvale, 

sodium umgstate dihydrate, and tungsac acid. Suitable tungsten oxides Include tongsteu (IV) 
oxide md mm;- a n (Vi) oxide. Suitable >x< ami. adenum complexes . kie< nv \ bdae 

n n 1 v " . ( ^ . , M i t r 

t < idu m * s s 3 <. J ii3<v * xt k 

asmybdum - ;\1- c da .no ia d-.;„ ... J a ,u,. m-\' s ha\i c<m/ah>as module. So* 
. one - o < k . a! ^< ^ t 0 t >\i v it p 

aiuo. ^ k-x< \- . :a- d < am for example, g!> t\ :\ .an. . 5 -\j m ; 

|0743| \ v, o\ < » o s , i viis ^ - a. so c! *m 3 1 the 

context of the piosom v lei factor 4; 

ptoi on as >b to . aa ied hkamienm >os) epann 'a mc c* ^ 4u o Mar; .3 t 
d U\ Sk - ^ N -' ^ V i e, d o. ^"<m, i-aj !')) 
ii\ Lacs n oi his x. u pmsnd m - 1 ah *.d ^ t . v <. < o <. \ . o\ «o v 
and t. i\V >. t S03s-s;v> , a< • a. x ve^^a sr v o.dsihim for 

example pnsiine malogs ci e aptoiitv. 

aipi ;a aq aa 0 ap^ n k 1 ca- c aooropioiiimlc funwrate, 4-pn>p> 1-5-^4- pv 5i<lm\ • » 2(3H 3 

s v . H ^ s s ! i\ aj 3 cpa i v t J i ! 

ChfMP-3 fPavioff et a!.. J. Bio. Chem. 267:17321-17326 (1992)1: Cbymostatm {Tomkinstsn 
! s a » - \ * 1 , > (uo\\-n U-a. i.»nt If 3><i 



Camptwhccii Fumagi in (hu-ber et ,3 \ nmc ^g.S.S.vmV/ 1990; Gold Sodium 
Thioroafate ("GST"; Matsuhara and Ziff, I Clin. Invest. 79:1440-1446, (J 987)); 
^kaiiagenase-seu * - v. * > l>< <. ^ ZkZ' . f»vMot>i 

{J^V* iWubs't^ \ KM ' 5 \ ' v 1 \ \^ 

4 cldoroamliron Ik z d d sodium or "CCA"; Tafceu « t N - - 

(3 1 ^ i \i uic \GMd 470; carbox mminain da ok and 

metaHoproieinsse inhibitors such as BB94. 

Dhemei; 8i the CeBu&r Level 

(0744| Dheas < d< I moptosis 

thai could > < <. i\ s v > { » K 

invention and/ox s k i <, encoding albumin fusion proteins of die invention, include 
mm, t in s 1 iH >. i h rmone 

dependent tumors, including, but no! limited to colon cancer, cardiac tumors, pancreatic 
u > er 1 k * ,s y% abf 

cancer, stomach cancer, neuroblastoma, iftvxoma, myoma, lymphoma, endothelioma, 
) t obi , - , 1 h -i un es 

prostate cancer, Kaposi**; sarcoma and ovarian cancer); , , , \ a<_ disorders (such ass 

Behcet's 

d sense i ohn $ dis * I I 

gh men o \ 
via i ' 1 * k tid 

chronic graft rejection, 

|0745f In •> > proteins ' n i 

x' v is v v, s < a e \ e out y^ctk 

pi j. sk\ a\>\e 

|0?46] \k i s i ' ( is i o 

I v s i i u \ „ i r I o pb elei 1 d 

! I <■ 5 'i < ( > nv^ti 

f \ -i t> i v^s j 4 ^ i i v ! a ^ ! , 1 . > M 

leukemias (e.g. 5 acute lymphocytic leukemia, acute myelocytic leukemia {.including 

s d l" t <. | i. { i ; i . monocytic, snd en I - c- s and chronic 

h ~ » (e.g., chronic myelocytic (granulocytic) leukemia arid chronic lymphocytic 
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leukemia}), polycythemia vers, lymphomas (e.g., Hodgkins disease and non-Hodgkin's 
<. v- x i i ifh n " \ i ^ x - ^iobisl oc\ > v arid 

solid t«mors Including, bus no- limited to, sarcomas and carcinomas such as fibrosarcoma, 
myxosarcoma, iiposarcoma chond ixi >- teoaemc sa; om; ! loma anj > worn 
<m VI ox <\ t u o - x 

mesotiV mu lur^\ i I 

* V , \ i <, ! Os U V v. V v. V v <. V ! 

basal cell carcinoma, 3tkuocarc.aa-.iroa. sweat gland „o . m as sebaceous gland carcinoma, 
papillary w\ i ? ^ i i 

i o *. re uh ma 

J > ' v >. i sem-ooom. eodrayoaai carcinoma, \m mmor, cervical cancer, testicular 

t o< long caiciaoma, small cell s carcinoma, bladder carcinoma, epithelial t <n 
ijv>m s < v 'ha uaauophacjaaoos qvaoh oma pmeatema 

heraangiobh om ustic 4 *• 1 nwnangionia, melanoma, 

ueurob! aster? ;a. and mm i- ■hi astoma, 

|0747J 1 x . > a p o < n \ iki 

mm > \ > 1 ! ~i i <■ f m i < a ^ 

omooev i > d she imeniioo. include, but are not limited to, AIDS, 

rv rodvVen. > !<<.!'« v , , V K < i\ ! Oxo \jmo J fhu 

later ' >>cl brain tumor or prior 

t. , J y Miimnc 

h.shroos, - m * ! ~ > s x ^ ,v ^, . < f x Os x m * it -> 

svstctvne o>m. . < 
i - j , ] I - s m * xe, mlvrm 

>,r o * s a i s l v v m< v m , , o hw 

I i i r jo - ,. hat 
mm } and In i , • o , <. ,ed lo as ob uv * v ax d m ^ I oohok xep a 
la k <. i, v.a r».J m^cmu 



.< ■ > "> < - mi , < \ ' ' 

{0748} lo accordance with yet a former aspect of the present invention, there is 

prtAuhv , p- 'tO\ 10! tool m sn-am prmesm; 4 da fuiwc a.uo: eoVuck' t,d>, 
•< o x r T-X.S- 1 nw.kn V v s. aniii [«">»? Vs oi m to 
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Stimulate epithelial cell proliferation and basal keratinoeytes for the purpose of wound 
ht i\ » .vt aul&te hair follicle production and healing of dermal wound Mbuoun 
fusion pmVn * o> me mm > - J > | <- > < > s 5 » tfHtr-wt hi =en pro-ki-m of 
the nvcario u x ax v s. > * <- > s 5 ! - 

wounds, exemiooal wounds, deep wounds involving damage of the dermis and epidermis, eye 
tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal ulcers, 
cubitus uket rteriai ulcers, venou f ik 1 * res ag from heat exposure or 
hooka Is, and w ahno 0 > < v met mi n to, 

vitamin deficiencies and complications assucialed %vith systemic treatment with steroids, 
rn t therapy and antineoplastic drugs <> antimetabolites. Albumin fiwnm proteins of the 

V h* , > < l V ' < d X 

u < ' 1 -t v , ana! loss 

[0745] Mbtrmr us i \ >k w >t the invention anno , \ 

albumin us < sin 

grafts 1 * % v v The 

following are types of grafts that fusion proteins of the invention and/or polynucleotides 

c oo m t i' > .'i I v dioi «: v > ^ 

VO< -J 0^ i t < ! < N - > is 

\ i A s i f k o f » cod I oral 

o, t t j - - . »s < * full thickness .rs - mm., .o . o \ t 
sk In > i ht,. ti kn v. u cr^ f rne^ii g af 'nus m,t l!u 

know t i <. ) m.,, t t -a « P 

hick split ^ < skua i on pa o t venm d ! nn inks i oding 
aibnmin fusion proteins of the arvenkeru can be used to promote skin strength and to improve: 

I appearance utkmed skin. 

[07511] it " v n a ko » 1 

enc< ! if i * v t t J v m hep & eyte 

enUser pube . * 1 so! small 

inmenne, and Lew: intestine Adeeme ihsaot \ te o? f c w, t aod.Ar polynucleotides 
tin sus ' v coul note pn.dikration of epithelial 

v s > e e 1 t v. i i f ) s 

gobkl eel ? and otho? 5pi bed , « is and hen progenitors aw; an *i bin the ski? lung, 
liver, and gastrointestinal tract. Albumin fusion proteins of the invention and/or 
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polyn k cotides encoding albumin fusion proteins of the ioventjon may pro v> p-mdenmon 
of endothelial ceils, keratmoeytes, and basal teatinocytes, 

j0?5.t{ Mbumu i -m ~m mm - th tr< num. mm ->> ;i .'i f \.^b eno-ding 

i m protei he invent could also b* t ! ch s t t 

toxicity that result from radiation, chemotherapy treatments or viral infections. Albumin 

< i X I i > i . f i t \ 

the invention, may have a cytoprotecme etYett -n she small ink-Mine nnnosa i m fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of hit- 
Invention, may also stimulate healing of mucositis (mouth ulcers) that result .from 
chen:otherapy and u infectious 

P?S21 \ih. u m > i v. >N i i ! " 

albumin fusion proteins of hie invention, could farther be used i full regeneration of skin f 
foil ar?d mii thickness skirt defects, including bunts, (i.e., repopuMon of hair follicles, 
sweat gkirvK nd sebacc r g! )d< t tnteu ot other skin defet sue riasis 
\ 1 oin? ot the invention sod s ) fusio 

proteins of the Invention, could be used to treat, epidermolysis bullosa, a defect in adherence 

0 ' . | t i N > > ! u i! HMi * 

by at ret s st \ enfio 

1 j t v s ■. I s . ' v *. used 
to treat gastric and doudenal ulcers and help heal by scar formadon of the mucosal lifting and 

regeneration of glandular mucosa and duodenal mucosal lining more rapidly. inOannuamry 

knvel di-e. v s „ u m\„ < \ < o dm i , n\ jH in 

dt.emtnos s \ ! t i^'; Via! ton 

1 i > v s v < h v II I h 

^ -j m \ \ i t ' ' ( i mm apni 

heahng and to pmvent progression of inflammatory bowel disease. 'Treatment with fusion 
proteins of the invention and/or polynucleotide:* encoding albumin fusion proteins of the 
invention, is expected to have a significant effect en the production of mucus throughout the 
gasin nestina tract . d could he used to pron he intes muc* fro injuriou 
v \ m „ v „ t " > <. < i n 

and/or polynucleotides encoding albumip imioft proteins of the invention, could be used to 
matt s v \ theumferexpressiOR 

[07531 Moreover, fusion proteins of the invention and/or polynucleotides encoding 
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bos tuvon p;oit.ns o* 'h ,!\,\Hv vis s v u ths 

lungs due to various pathological states. Aiburora fusion proteins of toe invention and/or 
p<d>r\u\ce ^ h ns f i 4 i^r v< n v i * s 

proliferation and differentiation and promote the repah of alveoli and hroohiol ur epithelium to 
prevent or treat acme or chrome lang damage. For example, emphysema, which results in the 
progressive loss of aveoll, and inhalation injuries, i.e., resulting from smoke inhalation and 
i se n.ecn 1 bro? < t I " ! alv« c e effeebveJ 

( i -c present 

invention \lso t t decodes emodis im i 

fusion proteins of s u con t nu oe tlo p.r ! oration o.l and 

,}« to'i o i 1 to > t 4 <.r <. n i as 

hyaline membrane diseases, such as infant respiratory distress syndrom* and 
h-ooJs>'P' o 0 < > 1 mmntantsr 

|07S4| Alburn o tusk protein f the mcrmo a 0 <> \ <. noes encodin 

all it v 1 5 !-,><•* 

4 h f u ! ! 1 ot 'k-\iu 

i dsn s ^ i 4 < < 

mstance f ! dt ! * 4 t 4 ' sown in the 

art},, 

|0?SS| > d, en pro n o < t ui o» peh v Ion eu- -bn 

1 > s -i in ; o 4 i o\e .nee ^> .'h be Uoid :s 4 or <-> v. t ^ o t > Hi -.betes 
i 4 . 0 h e v < s » i. U 

' v - j <• ^ ' ^ <. ! < u t 

usion proteins co< v ! t 4 i ? n n < » 

i v 9 n i vem 4 i 

^ v ! ! m, of t or. could be 

used art auxiliary in islet eel; transplantation to n r or promote islet. 1 iki t 

Neural Activity mdNmr&fagieMBmmes 

|b?Sb] e ;nb i n > 4 <. is s > k 5 eodin 

u tn tii t prote;ns of the invention may be used for the diagnosis and/or Kam it of 
diseases, disorders, damage or injury of the brain and/or nervous system. Nervous system 
Jin dcrM'* if. MMa^it fv i Ntss^f. s < i u ! n p-otui s of 
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wo mmmi^d pcumiwuwifte* 

'h in $'K ph deou<iie\ eneoehny aiVBtn tu>nm p> < « h . t ! 

include, but are not limited to, nervous system injuries, and diseases or disorders which result 
nethct idiscosme flon of axons i uio s f t'm r< ebmatio 

Nervous system lesions which may be treated in a patient (Inchiding human and r n-bumco 
max i nil a> pomp s hoe m ' <- \ <U o> * ir^umm \ h \ out ce tot u vh 
to, i v t v v *> e h vK * ». - ! ! 

nervous systems J «. v < > x < f the nonvu,\ 

system results in neumaal miury or death, including cerebral infarction or Ischemia, or spinal 
cord fatetioa or isehem {?,} natle lesioi i id g teskms caused by pa c&l 
mjt' "\ o* n>\ i o i v.\ si > vj >v su 

s v ! 5 N Ul | i if < i tli it iVO J 

* ^ - V , s < i it O 

nnbmnansv ot u * s -m>-- ^ e > ^ s ^ - -m ,s m c\ko> 

in vslnd > p ^ - i «. s i ^noo to 

example, by an abscess or associated with infection by human unnnuwdeficiency vims, 
herpes zoster, or herpes simplex virus or with Lyme disease, tuberculosis, or syphilis; (5) 
Jv ! < % , i < i > ed as a 

result * i ; ! t u < - >! 

Parkinson's disease, As,h me<-\ i \„ ^v t } , « , N J K v* < o v. lateral 
i VLS) ' esion soci ted < ith t , it 1 disc t disordt ! hi i 

5 i } O 1 <. iU d S i <. 1 \ 5 1 J i 

metabolism including, but not limned o B12 \t <. folic acid deficiency, 

V > 1*1.1 - On x| n ,in-,tK,- ) N lv to is ts 

I _ < s of the corpus cailosnsnp and alcoholic cerebellar degeneration; (7) neurological 

v „ o * 1 0 J< f i u 

fitrij i \ ^ > r ^ i i (8) 

\ ^ n i I i r -> - iv v - o ns u\i (9) 

dernp a -see Pen- n wbicl a v .\. , v ^ e < ' 1«\ a 

* ^ sv disc mi nited to, multiple sclerosis, human 

-.nsuiiodcfie.toe) \itas -,0-sOv a\d asm atio ^ oo ^op.ti^ i w",c< ii-ihvjx 

I s v s ^ v h p 1 ^ » 

(0?S7| In en <> i 4 ' v >un n in m> pov the \ no on co 

polynucleotides encoding albumin fasten proteins of the invention axe used, to protect neural 
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cells from K damaging effects of hypoxia. In. a further preferred embodiment, dm albumin 

pu> "- »f me < m< o- >\.or p.v ^ eoddex encoding albumin >s . p <to» t? < 
the invention reuse > <. \h I cfteco ot cerekn xi 

According oil emb i 1 ot the boo ■> are mu c prevent 

ncu. it c«.U injur)' associated with cerebral .hypoxia. In one non-exclusive aspect of this 

v.0 k.diTUfc£ t ti v. v Kill 

albumin fusion proteins of the invention, are used to treat or prevent neural ceil injury 

} las > s \ is v.n h d\t u I «Ik 

albums fusk 

I HI 1 s ! 5 s tv 1 

infection. 

J075S) i i i i i mtV juse-nxon 

i r I v. ' j i IS < t I 3 

prevent neural cell injury associated with a stroke, in a specific embodiment, albumin fusion 

|Kt <f i h v 5) tk 

invention are used to treat or prevent cerebral neural cell injury associated with a stroke. 
{0759} 

rdo v\ odvr.d,-. \ kmu , < - v ^ i » in at t 

is ed with a te rt attack. In specifi n liment albumin 
sm o! t ^ a i ' ^ > ><. v i > s s < m <. : ■! 

the invention are used to treat or prevent cerebral neural cell unary associated with a heart 
attack. 

P?MI| I St * si i <•>« sa o s i k , u \ce or w .vh - v. al \ ; m ' - ^ p > l ct r e * 

-t.'sss, < on s' » o < eurons lot example, -nl no K w^ v< imsut-on. 
composes oi k ' . < on v,! s- .h % ye oi - ~ w k sclvi 

according to the invention; (1) increased survival time of neurons in culture either m the 
« m, e s e ^ i Ji s v\m o e s < i msmms m 

cn.lt.nre or in vow; (3 ) increased production of a neuxon-aesoc sated molecule in culture or in 

K ■* t Ss s ! 1 s i ? 

(4; ,s i s >*<i t mt\ o* neur«n uvdunciKW m s» r.Uin a\ s m so v I by 

any method known in the art. In preferred. o<>u Lmmng embodiments, increased survival of 
senmrts maj tout neb he measured using a method set forth hi rein ot otherwise known w the 
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ft such fores pit n ang r F ' < > < 97:3637-42 (20 
\ \ i s r W-urDx. *■>< . k - a Npr m <. i na> k 

detected by methods known in the art, such &% for example, a methods set forth in Festronk 
* ui Exp. Neurol., 70:65-82 <1980), or Brown m m *V« ^. Naumsci, 4: 17-42 (1981); 
increased production of oeuron-associr^cd am * may be measured by ma r 

tt^UvtK 

t ind depend >g on the molecule to be nitas i s 
me ^fv.d % n ! i * ! ! I f \ kn > 

motor neut ooductioo ' > ( ms > 

|076il 1o specific embodiments, motor neuron disorders that may be treated 

according to the rven ode, h o o iers such a snfluctio? 

berteo f ^ ! o, f i a Nt a m 

K. «\ m A OO, - i i V ^ < N J' 3 

d sealers ib k t ' v.t o Jvfh - < m 

but rot limited to, progressive spinal muscular atrophy., progressive bulbar palsy, primary 
atct f c bilhar paralysis of 

childhood > } <. ' \m\- ! J i >l :he geM polo ^ s m and 

» m n< v. Mt av"o Neuropathy (Charcot-Marie-Tooih Disease). 
\imi] further, fusion proteins of the unenni a uud or > v >, 

uihmnio ibmoo pT-<Seo.- * 'be < * mm play & role m » > mnnrt, ss , ^ 

tomato s v or J tk . > s m t e sm.noor 

(including fusion proteins of the invention and/or polynucleotides eoeodiag albumin fusion 
ps oe-ns i ) mm o n >x nei o k o *. o <■ t c oos a or 
o - ..>, s , * , < » e ^ < ! 1 > ' e i ot 

disorders. The compositions of the Inveatba .may also be usefei in the treatment or 
mmm< < •< * ' 1 i Such 

v % v v. ! I l >. t a e J to. 

n ! - . ■> x - k >is<. i i ! v $ n 

««s -mi 1 viv . 1 no Jssove- 

o \ a ybra j alma % t ki 

feeding, sleep patterns balance, and perception. In addition, compositions of the invention 
1 5 * v <• a r v mn \ te of do ebpmeutal d 

5sociated wt i - nbtys, or sex«aily4inked disorders 
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10763! * " * N M s " ^ cn tamper p i o Ls v v.*. 

albumin fusion proteins of the invention, may be useful m protecting .neural cells front 
diseases dam gee . via . i ury a ^ > < endm 

but net hmu< i t< v o t v n^>hn „ o x * oms a 

\ > o Du" m , v v ! ! I iO N . 

cerebral arteriosclerosis, cerebral arteriovenous mal.fbrnmdo.ns, cerebral artery diseases, 
cerebral «unh>*s- auJ * r m > a > t " is* in \ ^'o h<!>slo>s or 
Wallenberg's Syndrome), cerebral hemorrhage log,, epidural or m 1 hematoma, or 
* cerebral Lvhcre n < , 

sub el Steal S i rk 1 ! ciem. vaseal dementia 

(e.g., mukidrrfamt), leukoraaiaeac periventricular, and vascular headache (e.g., cluster 
headache or migraines). 

1%7M\ In accordance with set a fur,her aspect of the present invention, ihpre k 

< i\i | - W i a > 5 ^ * t ! <. SO (. S tK i x ) s 

encoding albumin fusion proteins of the invention, for therapeutic purposes, for example, to 
stimulate neurological cell proliferation and/or differentiation. Therefore, fusion proteins of 
the invention and/or polyene lent ides encoding albumin fusion proteins of the invention may 
be used to 5 < s. a c terns otthe nventkm 

io. po < w ^ o^ i j 

marker or detector of a particular nervous system disease or disorder. 

p?6S| t v , > < h s o 

1 1 k in o' c \^ v v. - i \ ^ ! no m tu 

invention mehuio. brain diseases, such as metabolic brain t eases » eft .eludes 

H t <vg V l ! * < x l | ! s v 

■> eg t e I ts 0 1 brain 

neoplasms such as cerebellar neoplasms which include in.fratento.riai neoplasms, cerebral 
ventricle neoplasms such t cb ; kl plext plasms, hypothalamic neoplasms, 

^ o,-,< ! v < v 4 - u' s ccH-bellar atastts wbmh 

dv SO , X Ox! x< 5 i 

( lt Ataxia, Machado- Joseph Disease, olivopontocerebellar atrophy, cerebellar 
neoplasms .such as mfratemonal neoplasms, diffuse cerebral sclerosis such as encephalitis 
periaxialis, globoid cell leukodystrophy, metachromatic leukodystrophy and subacute 
sc ie t osmg panencepbai ids. 



|0?66| ^ ddtf-o \*i ~h n ^ <.h cafi be treated u kteeted \s th fu on 

yen? md pol cheobdes encoding > i s iebis of tba 

t • 1 i stenosis x< ) 1 1 v x ! viok 

i * ry ana cerebral an da cerel * <. ebra 

arteriovenous malformations, cerebral after} diseases cerebral embolism and thrombosis 

i { i ^ * ^ S^ i V V V 

hemorchage such as epidural hematoma, subdural hematoma and subarachnoid hemorrhage, 
cuebf » < v. <■ v. k v. < v n v <- v a 

n <. < ! i ^ n v> „ ! not 

d< nu tt \ entneu nkomabn la \ a- eutea oada<. ch as el si a u he and 
migrame. 

[0767] \dd) < ch c m K treak 1 s ok n f 

protons o i . v sam^ of the 

si ! > - ^ t i H X S IXonuua « m?J ? 1 ! a n h ac 

•klaheimerh Disease and Creutz&idbJakob Syndnane. senile dementia such as Alzheimer's 
Di^ iii | > ,a ,jvui 5 ^ t < m: v .« ilr- )i h l 

m 1 i e c f i v de enc< i t « j. as 

i 1 ( v I ,S lu| I 

and \\,a sdv. c% a- <iv.ua ^ , s , a t ' * h as 

- o , > " vase md subacute 

sclerosing panencephalitis, f , \ seen as \ ( e k ^ epilepsy 

auch - ! ^ * t- ^ c sf sv )a\ oik 

n< new \\ a? 1 < v. en as 

s •> ^ n ea i N s < ? i t s< * v 

epilepsy, status epdepticus such as Epilepsia Partialis us aod Haiiervorden-Spatz 
S) ndrome. 

P?b8| x s \ ! ! i h b it mu 

proteins of the invention and/or polynudeobdes encoding albumin fusion proteins of the. 

vendor* in - phalus I rs D ds s % S v~ s md i dp 

d? M l > , h , „ ev s ^ * v *l % < u "> d ' 

v <, h k k > pn ! ! r 1« ' " u ( s ; i Rett 

S i 3 Syndron thalamic disease e« <"f« osopla osis i crania 
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i - ■> v 0 ^} iV - > s - s d "v ^ \ v > N ^ •> AIDS 

I), l S„ i. "| s s V ' H <- s * - S <. J ► < «. 

Encep ak s el is Yem uekn Bqum< E t lorn ebbs, Necrou t 
Encephalomyelitis, Visna, and cerebral malaria. 

|P7t>f| <s s v. N M - -V Ov\ s Hid fuss n 

pro ems <,d the i ! 1 i 

n,^\! s s k mer^ k s«, P >\ - i * i 

i „ £ i is v u)' 1 ^ v i 

I 1 o is as 

v r ! * 1 £ > J i -, l 1 s s 

5 i if £ i v >i, Vs » C> 1 ,d Js 

•s a }s , v td s 1 > 1 m s, - ^ < < S-ss. O^llUs O t s >f SO 

soeb as ta > s dt dis eh mckseles bulbar p< i and 

postpoiuHnyelitis syndroms, prion diseases (such as CmutzfeldoJokob Syndrom*, Bovine- 
\ x> ; s \ v <. v. m vctvood 

(0770j v i v x 1 i v. « i mop 

proteins of the invention- and/or polynucleotides encoding albumin fusion proteins of the 
m vs. noon meimk- .enirj! m-smo oyooem nomkomo suek as brain no -plasms ihnt mehide 
* si is such ^ 

choroid plexus neopiasnoo hypoihskrnic- ncopbisni-s and supratenioriai so - A ,-n meningeal 
neoplasms, s > > i cord neophoans which Include epidural neoplasms, * 1 < „ diseases 

periax s i ) ffuse cerebral st rosis such as 

! «, j <. is s s V> Ki ' s 

\ a s N V s { y ss so " s\ - e s ' \ <_v I 

pontine myehnoiysis, tiansverae myelitis, nem-Oioyabhs optica. Scrapie, Swaybacb, Chronic 
! s\ * \ s \ 4 ' s cord 

diseases such as amyotonia congenita, amyotrophic bora! sclerosis, spinal ad atrophy 

U J t. It s £ v. NO ^ "> s i ! ! "> 

epidural ko>-> £ -.you ymm- ;-. Inbos P SiP'SMan Shi menial muodrmors 

such \ <- s me. ( Chat drome, De Laage's $y« > 
Syndrome, Gangliosidoses such as gangliosidoses G(MI h Sandholf Disease. lay-Sachs 
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wo a ma min h.twsh mmn u 9 

i i 5 i ! tinurla ; % * Bi I S I s L h \ m 

\ ^ Maple Syrup Urine Disc roucoitpid is fuc sis, m ceroid 

y < \i\ iv , N t* ^? s v firm liH r i>< SvKl us o acre * 

henyIk«to«uria ; Prader-Willi S I !< ~ < Rub o'fas k 

cms Seler 0= R S> ! i s as 

hoioproseacephaly, neural tube detects such as anencephaly which includes 

i c top \ ,t V 

roeningomys-loeeie. spinal dysrapbism such as spina bifida cystica and spina bhhia occulta. 
[0771} Additional neurologic diseases which can be treated or detected with fusion 

proteins of it jnvendon auddar polynucleotides encoding albumin iosioo proteins of the 
invention include hereditary motor and sensory neuropadiies which include Charcot-Marie 

) jr p Lvf We imp- 

I i ! l x v. \ i ' n urn" 

\i i < 1 \ > s » < c i that 

« Ces S uch as retrog? le amnesia, aptftxta, neurogenic 

Madder, cataplexy, eommuuk lisorders su earing d < des deafness, 

t t <.s v , s k ip ! a 

) I n ex i h s 

\i eu< M x o ! v si s » h 

mJud^s < h id- u km H h un mmu sue 

h < Kkm , s s\ s , * v y s t \^ i - sac o ; -u y 

OK JOaK'OS N't \ H ^ i 1 k J -. i O v t ^ 1 t i iUn Mkl.l ! II 

hh i us , « ( t < ; ; 'a - n h - KCvdnan sAraueme. ataxia, 

\ \ s ^ ; i v< i kkI 

un t -s sf\t ^ * * um.\ r s N u, 1 o\\on n!K <. 

spasticity, paralysis such ss facial parahsis which includes k- -c /.osier Otieos, 
Gastroparesisy - v ophthalmoplegia sach as diplopia, Dnaney Syndrome, Homer's 
n ^ vet I >p.hi5almoplegia s n » 

t \ t lN pleesa such ooo-S Svndrom< 

(. s iarah j, ^ p s t I 'ids taste 

jj J:i\u f * ! - - t-K t a < s s -■ s d<\ >s .el i 

s o ! <s i svolomi u^u N^hiotmal mm o ! ec,' so dv kIs s 

OsTxr-ns « , o can includes K.iein«-Lev"m Ssudromc, msomirsa. <uid somrstTCMdo ~o -pasn 
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* nus *.om< xch us euma, perMSteni v-egciahve *tatc t J \i | , 

vertigo, neuromuscular diseases such as amyotonia congenita, amyotrophic lateral sclerosis, 
I tnK«v Mr v Ku i | \ ] na 

xscu sp.b> ireot-M Disease and Werdnig-Mof&aaa >? v. s<. PosJj lo ij itis 
^ndrome Muse n thstropm v > u , % 

c ooVre* i \ ^ , sm X \ v 5 k ^ ! s x ! n x i 

! - s n ' d* S..'SCS 

such a.s avt ! < p < ^ ^ s ^ s d < 

Syndrome, I' <. Syndrome, Familial ! i Horner's Syndrome, i\ I ^ 

' i ! ! ! ' M ^ X N V t \ v 

V-ulfiuho , t \ o < N v i v \ v\s\ v 1 ? N <->a Ke^e 

P^C,iX? -V. s 1 1 n ' X i ^ > - i »0 i x i kfs 

a h' ! 1 <. i > > x •> J a < ueh as 

s \ us t ^'oisi, Ohio Piogf ^ < ! 1 pi m 

Nerve Paralysis, Optic Nerve Diseases such as Optic Atrophy which .me! odes Hereditary 
Optic; Atrophy, Optic Disk Drusen, Optm Neuritis such as Neuromyelitis Optica, 
Papilledema Trigeminal Neuralgia, Vocal Cord Paralysis, DemyeHsatiog Diseases such as 
Neuromyelitis Optica and Swayback, and Diabetic neuropathies such as diabetic foot 
|0?72] \ \ seuro! iiseases which- i ix s ted m <ktm d wit 

p turn o a <as < a! v> \ - *. . i > i rmmin ! pK) «S the 

syndtoroe, thotaek- outlet syndrome such a? cervical rib syndrome, ulnar nerve compression 

sx V - v. v ! u I i and 

o net i is. optic neuritis 

I 1 t po \ 1 s cuiius. hercdh motor 

aod en«u t * t ' ^ 1 ! t » s 

N s v ih do ^ n ^ n f \ ! s tk > > 

and Autonomic Neuropathies which include Congenital Analgesia and Familial 

i Km iU n > c \ \k ^ is > v ^ u-a-oo-oy n >v . 0 uu -*> 
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wo mmmi^d ikitsi^a ^um^ 

, . ' 1 hi ~Hsi ten 

\mn\ Albumin fusion proteins of the invention and/or polynucleotides encoding 

albumin u prole t * <i, may bt ed to treat, pre-s ose and/or 

! > V S ? i v. 1 " ' \ » 1 V 

|07?4| Hormone !■;■ the „\r>kb <•! ihv end r^a system >ocmd rhsskal 

»k \M o n < a u s d f !t - . - J v 

i s t I ! ! ^ > 1 ! ! ! v ^ ,. ^ t v 

hormones, 'The etiology of these hormone d j or endocrine system diseases, disorders 
or eondif may be gen 4 s <. 5 t i $ i diseases 

acquired (ep c t <l < is } s x I s i proteins oi 

t „ < i - o s? u v i s < n > ' v ss , o can 

K iwed as a e-5 bo* -t - - o! ^ ■ i , J t -ndocrine 

system a d balaaes 

H)775| Endocrine system and/or hormone Imbalance and/or diseases encompass 

is N< T p->-, of mutm as<e;ro nkimia v, > mm , o ; kk,!,a> wm-. p> rniK> , ut 
labor (e.g., pre-tc $ p\ t 

labor); and disorders and/cr diseases of f.he menstrual cycle (e.g.. dysmenorrhea and 
eae'oo!- a i> s 

|Q77^| $Mfoa\m z&®&* wM&bomwejttibtimcs mrdem >,da diseases Include 

i i \ dnioetes 

i.^.m congenital pancreatic agenesis, i i s r v mm \k cell tumor syndrome; 
dk,<mu< anlo< dm,m-, m N a a imoui „ u-kb ,^kis -.a un -v,>; . VIK^n's Disease, 
v <s < s m < ■> ! ! v s m , m * M K\or *i 

v < i < p to \ g and 

such as, for a at hyperjutuharism, hypopituitarism, pituitary dwarfism, pa t 
adenoma, patdppopbuba.mm, tmromegah, aieanmam disorders and-V-r diseases of the 
thyroid, mdndmg bat act brand m, fppusipmkmm IgpoahYkudbm. Plummet's disease, 
< v< t t > v e; v < a j ! ? ti { i 

i i < s ! proid fisj. Pen bed 5 

! i i i 5 n ! I ^ 5 * t i ^ It is 

Nil' hi el! tratKiurs of the tip r 3 I eat sank t t < Medullar) 
m.'os 1 i. iru'Vd' a so 1 ! ^ o 1 x a t ale, 0 < k- < m, 
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hyperparathyroidism, hypoparathyroidism; disorders .-cxt or diseases of the hypothalamus. 
pS7?7J i „i ! i \vs v > ? ! ; ^ m v s as J i 

v V\ i ov ^ne-* o ,cu 

\HI i j av > . ^ ! s. n >o s n nl < iu 5 > . s ? y 0s ,,r 

v. i. polycystic ovary syndrome, Khnefblter's s o< * nv vanishing testes syndrome 
dhhakm* ar* vi- w , i -. v ^ , ! ^ s ! - v oiiv 

i < j ' J ! t V \ v. ! - V V \ S 

neo-aesiis. 

[0778j \ < i . o Nt »tv d v n! 

u»vea\^ ro o f ^ s s 1 ? ^ \ s ^ s t > i u 5 e 

V, , S v. i ^ p O 0 , I s I 

|#779| to an ibcxHn tskm proteins the nve hoi and a 

jMru! 'u ! ! U v. < > d a CO 

prognose, prevent, and ; tasai ertdoerin< iisease viJ h ! orders associated with the 
iissue(s) if! which the Therapeutic protein corresponding io the Therapeutic protein portion of 
the albumin protein of the s„ < < is expressed, 

V , ' , < % Sf , > \ " 

|0788| s ; Ibumi i ass 1 1 rotei»s of the invention and or pniyma o.-n*k * odt ? 

i!l «i > i s ^ s ~ x> use <3 ! <. t . \\\ e u or 

n v % i ! s s *cm. Reproductive system 
Iso d.rs haU 

1^ repDu ah^ <■ j t <> v v> s s< s < ^d UiU ft 

sc> e . s , vrv h 1 - v, ! > or 

partu riot )os cutties 

[078IJ IT i - s > d 

h N s s i O 5 55 vi is! i ! 

> S f - and bilateral), anorehsa, ectopic testis, v< d and orchitis (typically resulting 

hern ch as, tor ex sis, and s> ih i >) 

testicular torsion, vasitis nodosa, gemi cell tumors (e.g., seminomas, embryonal cell 
v v \om s v j,toearci.eomas 5 chori rdnomas, yoik sac ? 1 js) stromal 

in 'm, ^ v. motiY. InUusccfc, hcmatt^ele, \aiicoc-.L < per » u< c,e 
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h •< SO \ Sj> j,x<< J 'C Olik U S 1 ! t )»! 

asihenozi.K.isp«rn?ia ; azoospermia, ohgospermia.. and tetozoes^naia), 

|0782] Re{ < it u a , ^ oe diseoh of the | 4& i 

sue)-: e non-back «Ms, <. I < <• 1 

t < St „ M \ ] > s > it l ' s | ! J (.] 

fm>vi<0U- s l i 0 <s os ^ ! j. )s v. - 

disorders, including adenocarcinomas,, transitional cell carcinomas, ductal carcinomas, and 
squamous cell carcinomas, 

[0783] VJn i , <. t t v it i ii^l.. j,M , he h urn - 

s f j s of the penis and ^ including 

md ,v ruSv r> sh?< n1<m», ^ < » , - t ^ o 

i yphii ( s > v \ virui g< t» trhea, i coccal eihrh 

<. > ^ h\ <■ > s <- s \ , ( p v to* is ha . 

\ ionium i '\l r- f j ' h s\ *uc*< a,\ 

tnmsoiuks poeadu- ,d phmes aos k i- ! j < hf<>p'asn of 

H fk un h < asc, Bo^cnoj J papier, g* > sO \nbs uti^a \ «>* t ^ 
m > c ers, hi i a situ 

venuwv carcinoma, and disseminated penile carcinoma; urethral neoplastic disorders, 
s \ ! 5 prosta jc 

urethral carcinoma; and erectile e s, ,\- , such as priapism, Peyronie's disease, emedle 
dsstuosa o 

|0?S4] M i s o wo of me \as detcocn-, Jmk i hh! f, ^ 

i > x v i ^ i , <.v> <. i K dhunm 

i - v s o' ! v in > '.s 1 

ox > a s t K \ ^ ,1 t e * ! v v i > s, s i j 5 

s v. i vd chh ikh 0 u.lv\ 

polycystic kidney disease 

10785] -in - » s ^ s " J ! - vs. o 1 i sale teproc tetne sxskTO include, for 

s < i v t o ^ ^ ^ x s < !< > , s uL K t 

s v k - t K „ t i ! s ! v f ar;d 

gynecomastia. 

WfM\ Further, the polynucleotides, fusion proteins of Hie invention and/or 

polynucleotides encoding albumin fusion proteins of the invention may he used in the 
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<\n;ro\ts treatment, and or prevention of diseases aud'ot disorders of the <• ma- 3rd \ uh a. 

inguinale, lymphogranuloma venereum, cables, bnnun I s s un> ruuru 
vulval fra ma i i oik s'k 1 * t « t % v vs ^ 

aumnnnr ndtv i< > . »' vt. Jrn 

V e OvU v , ! >< >s i ' \ \ O <, s 

vulvae vestibulitis, .and neoplastic disorders, such as squamous cell hyperplasia, clear cell. 

a is 5 gland, and vulval 
intraepi&eiial neoplasia. 

Disorders an< iseases < \ i es e etroverted 

f i i is . ; s 1 h t O i it 

sv > s ! * f vsi a. f\'s precocious 

uo?no*al 

i u ! I < v < f s arid 

* !\ da, nun lu.v ipto^insoim uwnOvu.usU s ,s Jus 

encoding albumin fusion proteins of the invention may he useful as a marker or detector of, us 
well as n, the diagnosis, treatment, ami/or prevention of congenital uterine abnormalities, 
such as bieomuate us septate uterus, simple nn;comuate uterus, unicornuate nx- with 
) ! ul« s vnt i f on a i i s a 

? ; > 1 > i juate uterus v, < u s < S o cuate utm& ? 

u , J j s - , v uvrus. 
£0788] Ou in f .s i « h , s o s\. o\ \ 

s>nd:onu. se.ir ? v - ^on ^ - o < <> « i - * v. s >> o < 
v - s \>i i *. i i 1 v. s s vein 

! <. s ! e n a J 

„ , s s V ! < 1 i > < } > s < . \ 

s 'US s v " si'! ^ U. v. iO s < 5 .mS i'M.ut: 

I nors) 

[0789] is k i.ss •> > - - , <- u\ „s o$ , j j si *,>', 

n\ , t \ e \^ \ ~ s ,. . s .. I j I p \ tv 1 5 r ss > st s ( d , ■■<-,-. u 
cervical incompetence, and cervical neoplasms (including, for example, u^o - esrdnoma, 

squamous aj ! i nous cell carcinoma adenosqo nous ceil .eoptas; and 
columns* c .is neoplasia) 
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wo 2mmmm> ^cf'vsummnm 
fo79Q] "-Hsu \ b v'vhi", and/dr disOsttCis ot the Kg i e r ^'^x 

chsordem aod/or diseases oi pregnancy h riui r>g nisearriage and stillbirth, such as carl) 
abortion, late abortion, spontaneous abortion, induced abortion, therapeytie abortion, 
due crttd ,hoif< t! s si i i " oi I o Ut! 

?bo n - m< v tod gpt« bo > en < p« wt} msmi% Rk 

nvop' i ! s n'r vtv-'no gjovub 

re ird »o« poiyhyd ntmios, HE! < s o | 

lupersm t- - |\ s u i v. 1 * . , <. .<uk 

\ddPn.Tud ^ > r . ■> < t < > <- i - o, 

libs rn ta ! i ^ i f x U J * u <. x <. 

prevention of diseases 1 can complicate pregnancy, including heart disease, heart failure, 
- „ ! e ( i t>_n ^uOC 4 ptessUtO 

anenoa, kidney disease, nribchous disease (e.g., rubella, cytomegalovirus, toxoplasmosis, 
f v no un hep a ' i •> ! x < ^ < < 

t ' 1 f > s t eps it 

cirrhosis of the liver, primary binary cirrhosis, asthma, systemic lupus eryematosis, 
rheumatoid arthritis, ! k < gxavis, idiopathic thrombocytopenic N ? \ appendicitis, 
ovarian cysts, gallbladder disorders, and obstruction of the intestine. 

[079 1 ] ! % t vrth L» > ! it ore tup ure 

of the u n r, ^ \ pre-term labor, post-term pregnancy, u i ~ labor that progresses 
too -do >\h > v. s 

ibnoiiuai fetal f I ti fluid 

^ d i and sbcrmni eoosx. Heeding. 

P'792] Funhcr, diseases aod'or disorders of the porsdehvery period, including 

endometritis, myometritis, parametritis, peritonitis, pelvic rieombophiebuis, Mt oot r\ 
embolism, eudotoxenua, , v | ? saphenous thrombophlebitis, mastitis, cystitis, 
postpartum hemorrhage, and inverted uterus. 

[0793] s. \ V ,* t be 

diagnosed, treated, and/or prevented by the albumin fusion proteins of the invention and/or 

^' » , v - < ^ 1 > p\"0 \Ol '\ ^vll< . < ON 

Tnrrters syndrome, p <a^v «. premenstrual syndrome, pelvic inflammatory 

p i d Hog t x tad cl 
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Jnfeamm Disease 

|0794j M ^ ! n m , s < ? » x>^ d» oult- ^ v >mn 

dbumla fusion proteins of the inv« « « For 

e\-*nak H 5 c<> „ v. >j i n ^ v , x* ! s ! < o 

ditYerentiationof B and r 1 e Is i ite 5 » > Kseas* may be fcreaitd t he irmrmae 'response 

i^n \ \ n i ^ i i f s i t <. >- v - 

mm one ;spo el 1 j ^ 

i/r^X ! -O U } >0 v S u 

,j <. i i < < s <> t > ^ * < 

|i?95I "Viruses are one example of an infectious agent that can cause disease ox 

t t V ,cn\s v koK.ila! ' \sn < ( i i-ium W&Qf 

< su \ , uvfi an % r ( K.o sr-u-o, 

tndoic. but arc sa uted to the 

following DMA and UNA viruses and viral families: Arbovirus, Adenoviridae, Arenaviridae, 

U M . v > < K ' v. > H i< 

EBV, HIV, Fiavivfridae, HepadnavMdae (Hepatitis), Berpesviridae (such as, 
v>nme - m .-is. a- a i x > N N >. / ! V " ~ - x 1 N IN s > ixmoav 
MwbPtvtUN Kh f nliii. I i.ui B and 

1 ,1 ii \ > 1 <^i!!Nk 

oe.,h o s j > N er V^^miv 1 \ „ - N onto » \ <» m i Nil \ » HUN - 

U N n i'i 'o • F m > ^ n s ^ < t v i not es urn 

aae-\e'-mot v^- > e , v ^ - > ; a i >- no , ; < a; a\ r-or Jroibba 
respiratory syncytia; vina, enkephalins, aye mictions (e.g., conjunctivitis, K ' j < chronic 

f }■ ^ f. < \ b < v'.a \d D span^e B >.ocq«NNis 

ungunya, Rift Val.ky .ft t « tin i ft I 

\ <> j U u 5 v i > H J i 

U Part.nl o ^ on >. >Y >n Li 

transmitted diseases, skin diseases (e.g , Kaposi's, warts), and vireraia. Albumin fusion 
proteins of th<i ins en eoNa <. bun -Ion po 

it a? u r m Jbe^e symptoms or disea n s \ 

embodiments, fusion proteins of the invention and/or polynucleotides encoding albumin 
280 



> ;nsO' e ^ > ! imnvit rotmojiits ! > a >\ << I in i% 

e.g epaftts B T i xn a li ion I s w end .u fev - p ta ~is > the 5 ^ ion 

and/or polynucleotides encoding albumm basioa proteins of --the invention are used to treat 

patients - ourespon »'e to one er mc < s <■ , , t s s s In a 
Ioniser i f 

\ IN 

(9796] S O U S , , , s > M-! f tOn<- and 

that can be treated or detected by albumin fusion proteins of the invention and/or 

| h i * U <u s K i l K I 

the n j v *• v n Ms \ t ! 

H ! ' v U S«njlMi \J"C W.Y ( * > It 

B ' ,c > (e.g.- Bacillus ooriooooc Bacieuhde ; ; , Bor/cronon jragiUs"},. Blastomycosis,. 
Bordetelia, BorreUa (e.g., BorreUa burgdorferi)* Brucella, Caodidia, Campylobacter, 
Clostridium !e t ih>w mmimimK ( > " " » 

P>/> <•< i < n»v\?< >!H,<*»t 

> ^ e.g, I ! ah> and 

Enterohemorrhagic r coii), Enterobacter (e.g. Enterohacter aerogemsl Butefobaeteriace&e 

\| b J? ^ j > ''t, f ! 

be^atin "U n v .u j \ ; ^ ! i ! > > - " ^ ' X ^' type 

^> leiicob ( o fx onetia fe.g teria (e.g 

Listeria monocytogenes). Mycoplasma, Mycobacterium (e.g., Mycobacterium leprae and 
A-fycobaaenwn < \< * < - Vibrio icg.. idBoo oho/eouy, i c <, (e.g., Neisseria 

\ o I '.ok t* b>> ,dom us (e.g., 

K •» 1 | i i l |fl pt 

SOD., t ~> N s v "1 <. < <>t < B 

v\ o , v N > and 

Groups \. B, md C Streptococci), : >d 1 reardasotas these bsetet ai parasitic, and foagal 
(amities can cause dtiesses or synvptoms, incoming, hot not " C to: antibiotic-resistant 
infections, bacteremia, endocarditis, septicemia, eye infections (e.g., eonjtmehvitis), uveitis, 
tuberculosis, gingivitis, bacteria; diarrhea, opportunistic infections (e.g., AIDS related 
infections.!, paronychia, prosthesis -related mfeeimns, de&aJ caries, Reliefs Disease, 
respiratory tract m.teetions, such as Whooping Conch or Lmmvema, sepsis, Lyme Disease., 
i ■» u J HsoiA n ' -~ k"o ood \ a 1 ti i 

281 



WO .2«N 



oh t x t, fiammai in er>lhema, \ east mixtions t>pho ! pot >o a „ 
meningitis (e.g., mengitis types A and B% chlamydia, syphilhs, diphtheria, leprosy, 
* c n \ i s ! < s > s , | long 

UUUt O V S v. , < > , , J v s ] < i > t\ 

Crohn's d e, < < c pelvic m y diseases, candidiasis 

mnnmKnvuh sis tt.be ^.nb 1 'I _ ,5s e f ao ^it 'i 

feveu Scarlet Fever, sexually transmitted diseases, skin diseases (e.g., cellulitis, 

f , i \,s toxemia, urinary tract infections, wound infections, - rr d infections. 
Albumin lessen proteins of the uoemi-n and/or polynucleotides encoding albumin fusion 
proteins ( ,f {he invention, can he used to neat or detect am et these symptoms or diseases. In 
specie com >1 x >< <>mn o mu ^ ux .in 

i 1 t o oe , < -x ^ „ ism, and/or 

meningitis type B 

P?97| Moj i v * , •> '> treat, i 

p o , t o i ! ^ •> ^ f 5 , k >b v ' > 

encoding dbnmin fu n pr terns f the ventfea d, bu s in ted t! fol »wiftg 
families ot cbtos Ann' s. so, ^ ! , , ■ f , n 1\ i w\hd\is 

Dourine, Ectoparasitx, \> u ! k fklmnxhuois. Leishmaniasis, Schistisoma, Theikriasis, 
"* * x S s 1 ! ' v ^ > t , 

< > Piasmodiufn nuuariae snd Piasmodiwi ovale), These pamshes can 

cause a variety of diseases or $>mpt i , t> : not limited to Seafeits, 

> V l ,t , s 1 S S ! ->S! > Jis^ . 

, ^ > " ! \d O ! t ; 1 ! i - ? 

cvxucAj- - x ^ > ! ' o ,^ d v ! -r* ft,, oh uk hn > 

UM M p on ins i * ll n f 

these symptoms , diseases. In specific > < - s fusion proteins of the invention and/or 
J s tio ire used to tmat, p-c\ em 

e «1 V- d; tryto^ >n s 

[I798| \ isioB. proteins e invention and solym ? ncodh 

b m ih proteins of the invention could either be by administering an effective amount 
of an albumin fusion protein of the invention to the patient, or by removing cells from the 
> ,,c n <"KnrNor pch r'eso- ortiwno *< < , ™ 

,-d eeih t>< the patient {px vivo therapy) Moreover the album n fijs on pi e s o.t 
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ik s *io* I O! polynucleotides encoding ajbumo fusion psv - iv.*^ oo 

i ! v. u s ua* response agasnst nfmion ii v st 

Megemmikm 

[0799] X ! U i ! f S it, O < v v ( v. <. 

albumin fusion proteins of the invention can k used to ^l ; ^^k^.•^:UJk•. proliferate, and attract 
cells, im i < * ) J k - - Sc nc i:S9-8 , > N i> The 
regeneration of tissues c< t * epi < tec s by 

s > <■ < ase (e.g. 

> s v. , ' ms e !v 

plastic surgery, fibrosis, repcrksion .nn.r or systemic cytokine damage. 
|1)8O01 I «<< < ^ ^ > wo »vUk f„<.m 

(e.g., n k I kin e di il t im scle (s s I or 

* s > J * s ? and 

skeie <. i >. ! oeetov 

without or decreased scarring. Regeneration also may irscludc angkmeoesis, 
[0801 1 M « ? les enood 

alhimin n< o proteins of the invention, may increase regeneration of tissues Ov ! to 
heal . o v v v > v v <. v v ! time .iffcei 

damage. \ * n fusion proteins of the invention, and/or potynuekoudes encoding albumin 
fusion n o o. , <. s k seU pr •> v $ , ^ a ^ ., > avoid 

v \ ■, ^ e v. v. in )o ^Jn te 

wounds includes pressure uicetsg ulcers associated wsth vascular insufficiency, suxgicah and 

f080:2| Similarly, nerve and brain tissue could also he regenerated by using fusion 

protv l < 1 s un t 

w$ ti f n.i. <. * km 11 itv) i i n k 

< sn sn i\ - taora 

i a !s spired cord d sctdcrs ' v S t f 

< I s . d s > er n iv r pher e $r va'k 

(e.g., res«ltisjg fem chemotherapy or other medical therapies), localized neuropathies, and 
e tn en > - system diseases (e.g., Alzheimer's disease. Park asoifs diseai kh tt mj ni ? 



disease, ryo phk atera sckn s s 

the albumin fusion proteins of he invendoi xd nucleotides encod g i fusio 

proteins of the invention. 

albumin fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or 

! > 1 > ' ' I \ 

infections, cancers (e.g., rntessmai neoplasm:; (carcinoid mmer of tbe small intestine, non- 
\ ,\k-\n h :»;•'!( \ ^ t > n o k\ small bowl b m , m, nee ,\e - in >s 

peptic ulcers, 

s ! 'run hoi of 

pi i ^ ! s »K 4" eiii *t \a u\ 

W<. ^ • . e retentsor 

r > - > > trie ^ sv 1 i the stomach 

> on a s t J \ ? < i s < ' t! % 

eosinophilic 1 - < 1 & - t 1 and 

peritonea eases (e * rioneum hemoperitoneum, mesenteric cyst mesenteric 
lyn^hadeniitf mesenteric vascular occlusion, panniculitis, neoplasms, peritonitis, 
pneumoperitoneum, bubphreaic abscess,), 

[iiMS] t <- i , x I h 1 $-* 3s i v I v n die -m I 

omes, distension I I ! ^v,ei r-YnOrou^ ss j 
, v ^ 0 n < ! v s n p d \psue, \t hnv <. \ 

> v d . i earn 

> i • k t < 1 mat tn1 

large intestine, lymphoma, and bacteria! and parasitic diseases (such as Traveler's diarrhea, 
typhoid and paratyphoid, cholera, infection by Roundworms {Ascanasi$ hmbricoides% 
w\ v < <. i < i I "u^i aar* 

* < "'u'.Oi ■> i s in 

[880<>j s *v v > s <. s. v < ' 1 1 acdh 

syndrome hi ur liver cirrhosis) fato liver (alcoholic fatty liver, reye yadrome) epatk 
w i dno > i ! \> \*rome, 
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hepatos oa! syndroms, portal hypertension (esophageal and gastric varices}. IWer abscess 
(amebic liver abscess), liver cirrhosis (alcoholic, biliary and experimental?, alcoholic liver 
jsae-e-. h\Cx > t - " ( i ! s ^v-i v . .lOuxco^ ^ sub ao^ 

amebic S We r abscess), jaundice (hemolytic, hepatoeel u nb ebb i a o cho astasia, penal 
i %|v vn\ >r >. i > ^ ! ^ \ < v * b >i \ 

chronic hca* t- u - u «. * i a n c t ,! i>. „ ^ \n 
hepatitis, viral human hepatitis (hepahris A. hepatitis B, hepatitis €, hepatitis D, hepatitis Fa 
Wli as is ease j i iloa <n ms he j 5 
encephalopathy, porta! hyperieasio.ru varices, hepatic encephalopathy, primary biliary 
vara mv pra sa ^ <. s a * ' f . ^ o k •> 

liver failure (lKja<<. s< * \ i ^ ^ i * li s M I at a> »p> jvm 
(angionyyolipoma, calcified liver metastases, cystic liver metastases, epithelial tamers, 

V ! I ! ! ' ! X N< s S! b' « 

oMj.Mii-fts ht? * 1 bver 

eroangloendoth i t t - iula 

regenerator \*>es v beu iu- ), lb-Ma >uiv ;v jpi t uh Hohuwm h\er 
o v N I t ! >^ i ^ <■ v 1 rsjMex ac 

hamartoma. Infantile bemartgioendoihehoma, Hemangioma, Pelbais bj Lipomas, 
iflamj s ct epithelium (Bile 

duct f perpksia 

Nodu as ku >. t I \, a a i 1 

i iiuwnu s-ia hns.aot.elhb r <. t f 

* a etv st d t v other 
tumors, urbaa a ^ s i t \ n 

carcinosarcoma, teratoma, carcinoid, squamous carcinoma, primary lymphoma]}, poliosis 

s x M v ; v ; \ , 1 i. ! p > 

ctnanea tarda), Zellweger syndrome). 

o ^ ^ a.\e-. arbn b-en.nm anmee v. J an 

pancreatitis (acute neciot ing pancreatitis alenh 1 a >p)asm 

(ad« ocarc oma t b panerca sowa. gas ioma, and 

i <. ,, !. " ^ < o > v r d r „ 1 jOOv 

drsea ;s(ea m tk fibrosis cyst (a; , pseud rea da, in aifadcricy) 

[®mB\ t riadder diseases able gallstones ehok ihiasjs and 
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;ho 2 k thesis). pvtidzoUxystectomy syndraxne, diverticulosis of fee galibkdd* aeuk 
cholecystitis, chronic cholecystitis, bile duct tumors, and mucocele. 

P809| »0 hi ll'HON I v 5 x Ox ; N 

vis tku i » s , v iiuj<i bacterid 

hitbeneov i ct(\uoy, w ^ <■ ~ < < ! . x \ < col uu 

neoplasms {colon cancer, adenomatous colon polyps (e.g., villous adenoma), colon 

carcinoma, colorectal cancer], colonic diverticulitis, colonic diverttculosis, megacolon 
[Hirschsprung disease, toxic t v * v 

v. , - n,u> s dueduiu! 

diseases (duodenal >e > < s duodenal obstruction, duodenal ulcer, duodenitis), enteritis 

'Ok; u 1 ! ' ' < ^ "v v v v< N I! ! WpuHC O > 

liV v\ i < ! - i 1 u < s c o c 10 U 1 d 

nkM nsl ! 0 s v. * >o\ 

1 ifOOl * ! i 1 S v <\ 1 

fistu! i. dc § ! > > i v *1 

i j il ^ ioiiwl v j' no Mio 

'afferent loop syndrome, duodena! obstruction, impacted .feces, intestinal pseudoobstruction 
{cecal volvulus], intussusception), uuestnua' perforation, intestinal polyps (colonic polyps, 
gardner syndrome, peulz-jeghers syndrome), jejunal diseases (jejunal neoplasms), 
n >s srp on sy ,<t c e i ounce, short 

bowl \x x x > p 1 > ) v * » > 

imeumatsMv t - n j < 

x ^ 3 i 'stela. me\d 

prolapse, reetocelep pepue nicer (duodenal ulcer, peptic s \ ~ bemonlmge, momIh 

> ' 1 x x 1 ! s s s « ,P ^ » <> n - s syndromes b ! mrtpt<m 

Mid< <. ''in ivv - - ^e ! 1 x. x f ! i n x. 

nn n < x j x i < ts > n Si or 

nspvO-o| i ' ynnopur-su., v< 0 J x >n, » vt.urbvukim. ■••w.-xa neorbenn 
(gastric cancer, gastric polyps, gastric adenocarcinoma, hyperplastic gastric polyp), stomach 
rupture, stomach ulcer, stomach volvulus), tuberculosis, visceroptosis, vomiting (e.g., 
heraatemesis, aypemmesis gravidarum, postoperative nausea and vomiting) and hemorrhagic 
colitis. 

[08.10] Further diseases and/or disorders of the gastrointestinal system include hdnun 
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tc -> - ^ - 0' < sSrosehisix itsvuh eg b r % rat am, esouh uv 5 *"s j u 
fistula v n ftsiui sacs, tk istula naopla >s (e.g >U t eoplasm 
esophageal neoplasms, ? i , - < ea! sqaa« eel 

carcinoma, gaslrcnntestinai e> ^ pancreatic neoplasms, such as adenocarcinoma of the 
pz exx mucin* sti cop i panere „) newt c cystic neoplasms, 

I 0 ! ! ! K 1 ! , ! ^ ) v > i V \ 

* ! v mcsia, cyst, 

diverticulum u\p „ Zenker's diverticulum}, h.mda (e.g., tracheoesophageal fistula), motility 

UV OvTN i < , , ! | 

reflux) neoplasms perforation (< 1 N 1 eiss piKirome) 

o<nc— ^ h < t s.ac < iv— ; i ,i 1*1 hena.iK ^ t Hoi « v»s H hm t v 

i 1 !S S 350re^lk vims infecuonp be; oorh « t 

* i k i) sis i . optic nk t <. , , j !K 
polyps, gastric adenocarcinoma, stomach cancer)), hernia (e.g., congenita! diaphragmatic 

f « d j? t mater m,rrHU,u > h wnu^ 

intestinal diseases (e.g., cecal diseases (appendicitis, cecal neoplasms}). 

Chemotaxis 

Albumin fusion proteins of die invention and/or polynucleotides encoding 
ah nun fusion no s of the entmn mas e cues taxi mtivit} A. ehemotaxie 

Uok ^. v< '5 < vill i < HM v v N e t v ool > 1 K m i 

s d d s n e , , i ! K - nas 

^ n v < st ! " k i t 4 c > J t off 

i\f ti. t , m ^ s an- 

18812] Albumin fusion proteins of the invention and/or polynucleotides encoding 

albumin fusion proteins of the invention may increase ehemotaxie activity of particular ceils. 

* s t , < ^ v ' i t uK,io^ 
hypep-roht anxc dootdcrs, or uto tcea.nx- s\si^-o -i > fKU , n n o;ms , ( K XJ fee . 
targeted to a. pro. la; l> ;anon m the bod} rm csutnpie v he o a t vv snob cuius xun be used 
to treat wounds and other trauma to tissues by attracting immune cells to the injured lot am n 
Ch&motacfk m . t > - e present me j ca so attract Ibtol axis uch can rx 
used to treat wounds, 

2*7 
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[0813] It is also contemplated that i - < prolans of the invention and/or 

p K uko u > ^ofose l u s i : ion. m 4 ! n *. s n a 1 s > ok> n 

* * v i < ! 1 < n is^ o< - o is of tise 

imeru\on and ss i ( em 0-3 voCv* b 
used as an inhibitor of chemotaxis. 

Binding A ctivtty 

{MlAl Albumin, fusion proteins of the invention may be used to screen for molecules 

that bind to the Therapeutic protein portion of the fusion protein or for molecules to which the 
> t * 5 o v t \ \ v ^ ! * . < s ; n p otem arte 

ihc mokvei mo ,i>. tore 0^ 1 , m ^ oV v u i s id 

*u^hw prtfVn m 1 ->ourd ! \irvcv v s <. , <. sd "is m , s 

oligonucleotides, proteins (e.g., receptors), or small molecules, 

I8815J Preferably, the molecule is closely related to the natural ligand of the 

UjcmjVu. c t f 1 i s t ♦ oS he 

t ^ i ! Ut as a I 

n w h - v ^ 1 * -s - >i «-> th m 1 t e s. m »x 

* <• r k in s ^ ! p 1 

fusion 1 iok n >d t* , « ^ i •> a o , , \! + _ . 0' . 1 ««<> s ptm > >< , <„m 
bound by the Is protein portion of an albumin rnsmn protein of the w Un (e.g., 

u n \tl Ov d 1 Krl * * 1 

|08J6j ! s > 1 5 

ceds^huni w;s ! ! ^ 1 <> >„,' t.oin.Y.t-or ^ - . S include eells? 

from u , ) yeast, Drosophha, or P. , 

IPSITI The assay may simply test femdmg of a candidate compound to aft albumin 

■o v s f ( \ -i h i x u ^ an assay 

nnohiiH co n 5 i U to j ci't i , 

en S S s otem 

\Mi%] \ el s s 0 k . sue 11 sp.J < , s £ o »v' tisvi , 

ptotemhnoieeme affixed to a solid support, chemical libraries, or natural product mixtures.. 
The assa> nop also simply comprise the tops ol mixing t t lid t< , u.nd mi a 
i ! s n ot 1 if i is « u s tii i em measuring fusion j <mi >h ul activity or 
<. » ) J 0 , if o,o, . , t ; ^io lsn<- s , j , , < 

288 



i g - C S !v i - i 1 I p \ , „ * I N 

can moas er I < i > the 

5 ! ' ^ ^ <. * I f n , ! x x v 

|082(l] Additionally, the receptor to which a Therapeutic protein portion of an 

jjiWlli liOifit 1 Yu- \ " ,^ „ v ' * VO 0' ,1,"!, !,s who,!- t eOsV! 

v t t i* \ i i s x i \ \ I \ , V 

Current Protocols \n imrnen., 1(2), Chapter 1 <199I». For example, in cases wherein fee 
lnem< u * > ! * » t C nn 

>eemp yed win poh -vienyiated RNA c cd 'r< eel! esponsive i {he albumin 
fusion prom » i M 5 i s 

it ? * f t nd p > v H v > o i J 4 j! ^ skir ^ h v * \ \ is 

divided into pools and used to tramfcel COS cehs or other cells thai are not responsive to the 
t s ^ ,e v dlv v dtiicgRwaudgWsils r «. 1 o the 

affe'umio fosks > ein < ^ < t ed Fhe albumin. 

I i n ■> v i v of a 

recognition sne for a site- specific protein kinase. 

\mZlj Following fixation and incubation, the slides are subjected to auto- 

f o ^ \ 1 s \ > ' s k 1 <. re.- 

transfected mh < an iterative > p < -dug and re-SCttening process, eventually yielding a 
<.eptor 

[08221 ^ , i hca 1 -) 5 s o' 

v I dial e\pms<- 

! < ' - ' ta > ! r i r m u protem Or 

t v i ! -u k tl \ » e o\ I i an < » v- ed to X-rm 

die:. , ! n I ( , - u <. i K exuse \ 

CnO x to \ J r < <- ; ih ' o i t 

v Os 1 \ I S 0<Cv jCj \ ! < , - J 

<0\\ ; j H 1 < 

receptors. 

[8823] M er d echmqu gra nulling.,? -she filing exon-shuffling 

aM/ot codomshuffling (coileulvdy referred to as "ON A sou tiling"} nog be employed to 
modulate the activities of the fusion protein, a«d% 'Therapeutic protein portion or albumin 
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component of an albumin fiisi.cn, protein of the present; m/veMion, thereby effectively 

i \ i s ! ! „ S S ^ Si f.' "O v. ! v ^ v v 5 f S 

generally, U.S. Patent Nos. 5,605,793, 5,811,238, 5,830,721, 5,834,252, and 5,837,458, and 
Patten, P. \ ». > ! ' f 1 , Y H - % n t 

Btotedmol. 16(2):76-82 (1998); Haossom L. G., ei «/., J. MoL Biol. 287:265-76 (1999.5; and 
Lorenzo, M. M. and Biasco, R. Biotechmques 24{2}:308- 13 (1998); each of these patents and 
publications are hereby t by reference). I one t > nm alteration of 

I \ >dmg albnmm fusion protom- 

usion | I t > ^ i dtt NA shuffling 

voh t is s ^ NX ^ ! desired roo ) dogous 

O <. >t v. i < ! t S ! s v v v i m Hi) 

fusion tromu v,!* >'teh>,may 

. t cd Ui s b< nu.Lt i I 

-,0 tO > iv. I ! ! v O v H 0 H- 

components, motifs, sections, parts, domains, fragments, etc., of an albumin fusion protein of 
the present invention may be recomblned with one or more components, moists, sections, 
pjrK don one or more hete? erred 

nboemkm s v \ \ t r um 1 

embodrtnents, the heterologous molecule is a growth factor such as, for example, 
nasek <k cod >o\ ctos (PDi f i u < Mb facto; (1GF-I), transforming 

5 * v. d * \\ i t st ^ Ot (H i 

TGF-beta, bone- storfhogenetie protein (B.MTV2, B.MP-4 BMP \ BMP-h, ) iMP 

> ! dots, ) en v ! eno.mm l PI \< 

nodal MIS. iuhi bin-alpha, TGF-betap TGF«bete2, TGF-bets3 f TGF-beto5. and gliahderived 
eurotrophi a v , x , 

[9824| , N , \ i > I „s 1 ^ ? „ ( t u \ hi 

protein put * v - ^ > -v oi the pre-eot 

j ott rc s ! i r r n v 

eeessarily idem > an activity < t The rapeu \ port mdh > n 

v v t v < x j i ^ v. ) Ik > v nt S 

the fragments may include an improved desired activity, or a decreased undesirable activity, 
[982SJ A.dm;!o'),U s -rwi-L'^ pnw >\ ■> a - \ d < ^ ^ , ^pounds to 

identify those which modulate the action of an slbmnm fusion protein of the present 
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wo mmmi^d H^wsiimmrum 
icenn < \ exaropk- f such &n ^ ^ comprises combiarog a mammalian tthoh v > v 

n emm pto" N ei h< pr^- i v.rs " r I thi. ^ to ^ ee ! * mi 

\ «. to v <. h* fibroblast < ouM Bormali 

proliferate. A control assay may be performed in the absence i x id ' be screened 
mo «. ,r| fvu t v iN i v > N v o v 1 : >- 

de vnr t f t v o ^ mp <■ j 1 

t c i i \ r t a £ " - s 

sunl ir J w * ph> w ) x ] Both 

a < < > «. 1 ! n 

pM26] In s , >. " s , j 

receptor for the Therapeutic prouen component of a fusion protine of the invention is 
incubated with, a labeled fusion protein m du present invention in tht presence of the 
compound. 1 he abil \ ol the compound to enhance o* block this interaction could tl en be 
isured dts el < pome oi t - o% i >uv c stem fo!lowi:n 

iKniKfv' 1 v v i * <. i v i> i O e 

ooq m o < bind to the receptor and elicit a second messenger response is measured to 
determine < t ( m < c uel i ger systems 

include but are not limited to. cAMP gi up m cyclase, ion channels n phosphoinositide 
hydrolysis. 

[0827] VH of tbes e a <.an h ie markes 

The molecules discovered using these assays cat; be usee to treat disease or to bring about a 
particular result in a patient v. blood vessel growth) by activating or inhibiting the fusion 
p~oiunmo wnL M u * s v * v t i ^ i > utin k 

ihe pKuhnJi* c: f\ - * > < ^ i > - t ^ < s e 'us hd'u 

or tissues, 

|0828| Therefore, the invention includes a method of identifying compounds which 

tnncs to , s . 1 >» n\H n* ,s 

candidate had rpooad e. Ch .a $ ; i , tb> 

determining if binding has occurred. Moreover, the invention includes a method of 

e - mtagonls > < tops of (a) nt foatu i 

u i >) ' nt '> ' <. <. ! s x <. f ' Mu-eal 

o-e - cal activity of the findo 
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Targeted Deliver? 

f#82*>| In another embodiment, the invention provides a method of delivering 

compositions to targeted cells expressing a receptor for a k if i of an albumin fusion 
protein of the invention. 

d)83h| \ u t -> s \ x v v o 

icteto^goe' v\ ' sV> ots ^v»e,>- ^ \ v ^ i 
bydmphhic, ionic and/or cova'iem interactions, la one <.:rh - i - w the invention provides a 
method tor d>e .spec use doim-rv H composition .-f the h«\> ntion ;o evil* h> aiminUtering 
resign p-t k , » > i ! ' s v ^ v i 

, ' » i^ v ' i v * v hod los cim< 

a Themreutti ui , , ,s ; ; udes a 

method tor d.- h\ n 1 'v Hd „ s k!»: ; en cs^. ^ - bo v w Pv 

e) JNA that can integrate into Ik ceil > genome or replicate 

epssomaiiy and that can bo transcribed} into the targeted ceil 

(MSI J M another embodimeM, fee iriveniton. provides a method for the specific 

vk ' v'k o ! ^ c <o * m ! . >^ i o - i ^iKNKt 1 

protein ruin- no do. ,n< t\, o m i, ■ >-i ' < ,s h i« 

i s d igi 

|9832] B\ toxin is seam compounds that bind and activate endos ooaom f.otoxie 

vt> ? ' < x 5 \! s 5 MS s » 

' v uno! ii Jv s , v v 1 to?.: under 

defined conditions cause the aelbs death. Toxins that may be osed according so the methods 
v l lb ecu sen Uoev bu , * u . t > so \ <o n ins as curopotmds 
i i'H si o ! v r i b <. 

an inherent or induced endogenous cytotoxic effector system, thymidine kinase, 
e«eonud\as, P\W ^l, \ <m - i < KTsa ovm 

t " •< <• I < n --w s , > m\ u By 

eyto s op m ?Tom m \ x v pound d s i e % rmaii 

present in the ceil, into a cytotoxic compound. Cytotoxic prodrugs shut may be used 
ie methods t t to. glutamyl derivative 

i J v 5 wienn^ aLt ! ? srh so, oe« ^ « \x > t.tVoposidi/ o tone t 

v ^ m h n < so . j i v oc o* dexoodmn 
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Bmg Screening 

(0833 1 i 10 i c ulbuub \ v )e pis 

w v tm „ o in poKnmki k <. r u ekeal < 

cinch mod h f the albumin t i nil or proteins 

corresponding to the fherapeutic protein portion of th< jibumin fusion protein Snob a 
method would include contacting the fn-n-n pf-n-m v<hh a selected eomp->u!:Jpu suspected of 

1 ^ g " t ! ! ! 

binding. 

ft>$34| i 1 < v Ks \ 

sing the lb * s t ! s < s i I * s J m 

s ' s s - > - i< ^ l 

test may be affixed u- a -ehd M.pp.>rt. <.-sp-es- ,:J or. a -.ell suua-.e, tree so soiutkm, or located 
(si One m ! i t v - > * 1 ' 

ch t n ^o v x s " i fusion 

protein. Dr s <. > v v h 'to n 

ca.Itur.ing such cells, in competitive binding assays. Ore may measure, .for example, the, 
formulatson t v ^ . x " 's \u tun ot the 

present invention. 

\imS] ihus <K presen is n - r ^ ies ul ods screes o d )gs o t > 

other tges < . 1 c by th u s 5 4 t t re pieseat 

3U UtU ! s , , v } s \\ I 5 ^ ! ! s ( U 5P 

Olds ' OK..WO ) i . << - v> ' s t t. i li H\ 

tx'tvwetr tlx * ^ rugntsut u s to; bs nwa-ds well 

known in the art. Irs such a competitive binding assay, the agents to screen are typically 

dsejed * > v < x k o> rd 

the amount of bee or uneomplexed label is a measure of the ability of a particular agent to 
hmd\<>t t altnn at t r >e - , %e . n 

\ootber mchrkqne for drug v!^ v e : - 1 m '<> • < - ^vcnm^ ha 

o ' N ^ o an albumin fusion protein o the presej * 

invention, and is described in great detail in European Patent Application 84/03564,. 
published on September 13, !98f which is incorporated herein by reference herein. Briefly 
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tec la a,v n i v s * bfferent $nuO pennde te^t com^und^ Arc svn 1 ^ s 'eJ en ; solid 

{ ( t ! 1 ! v "! „ S f. v| I ^ O ^ tO-*. 1 

vith >n s K s jt b r 

ietected by methods well knew f 5 t be coated 

dreci> on>! p«»*c-> ku >. t - ' . i I ^ ^ ^ < 

ueu nenna! . j v v s v. v. n v i s d ! 

PS37| u v , ! v v 

j centralizing ant $ bo < " s 

invention specifically compete - a test compound for binding to toe albumin fusion 
protein or fragments thereof S this manner, the antibodies are used to detect the presence of 
cwn peptide \ 5 , I v ? \ ^ * 

the invention. 

Binding Peptides and ikher Makcuks 

\0Mj The mveatioj tlso vx^t \ sses > e> - u ct f * H> 

poh OAs i)( i , > ^o'o' \ > rb ! > \ < n . md tl 

binding rook ,! e Pi i he? b> lu * d s i , scutes tr* s i r example a 
agonists and antagonists of the albumin fusion proteins of Use invention. Such agonists and 

tut i } U ~i v tdn t ! Un ( } s 

deseri'bed in let til beioo 

{W39\ This method comprises the steps oft 

.onus > 1 ot ' < so <> > , s v nles 

and 

Identifying a t binds the , ci fusion protein. 

|884#] rhe step of contacting the t bamin fusion pi dem of U invention with the 

plurality o > < may 

contemplate immobilizing the albumin fusion protein on a solid support and bringing a 
< oo n- ! u~ ^ ! us ^ 

i USUK vu <. ! ^ t " <. i U 

being comprised of the immobilized aibumha fusion protein of the invention. The molecules 
having a seleetreo affinity for the aJbumir fusion protein can then be purified, by affinity 
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wo 2mmmm> ^cf'VSiimmiM^ 

aio ' I < * o > ha solid supp ps v tUichroc >f ihe albumin fuaio 

protein to ih* soM support, solvent, and conditions of the affinity bolaison or setecrion are 
• ;r ; .:d> ^mr-cranm^: mk\ \^A : \n--w-.) \) fnosc o; m,hn.a\ .skill in ahe an 
10841 1 \h ^ e h e nap > sopaMV a ph:U, rv N » s iVi < mto 

*'^ti v v\i U a -s\ r no v ? < s j . s as,- ^ \ x , s \ v - For 

instance one cm ^ ! s , > ^ ^ , 

cbromato raphs or like method known tc s y sl< separa of 

x>h peptide j\ I s < v 

Individual I hen be "j ein of s.he invenilo 

oftjoralh s ! j ^ t Uji >(v . v! s «. v v i i > u| s < 1 mil t ) 

any eiet U \ s see between .the albumin < »k! she 

li iivii cioi nt.act.ii s \ \ ? r if I ; i m 

sndnmnai ,< < s <, J t u t >noport fbt 

5 ii »t < Hi if I X J ' I - ! f I . Hilt ) „ 

^ ;tt-o o->vl\>b$e Of nylon. In this manner > ; Ju L\ 

f «• a , v\ o ) x m *. I A vi <s DN*A 

Of s OK v > xp.-p o' s. , , - 0 ( 5 ( 

u me <<> < e ue v, r k> t«i v < , * p \.j K \ ! < j ? < \ t u u 
affmits for an Jbuj ~i <> p'o t r ne tm nuo- am tx * directly b> 

conventional means or the coding sequence of ihe DMA encoding the polypeptide can 
{ < v v \ v m u ^ fiKpi. ^ Vt t , I N I i fc J| it 

v xiv \ i v ed b< r-\ *bo 

pohpo|.?;>P- t o">e mav a ,f ^ ^ ■•■ f < .\ ; ou , : ro ^ if p in \ 

include mas ? ;etro 

|0842j in o-a • , t I. a < u \ ^ m urban ni 

obpepudes hVsn a ?r fa < f i - j 

^ N t\ < r to atternpiiug s o deiect dn pras< tee < e eetive afilnlt) 

int i >\ > f sucis a v.ov: s vp nas p n ^ J r ! » . h| r I - - wan p o i 
of the insertion *> c i as 1 5, e n a vnd H'ppeiT 

|«S43| ThvpKi ot >>os u » > tfrrv»d,\i 

oa < hi k Mndom 01 con n< 1 \ ' ^ pp K > ..ores 

vhich caa I een. evales that spccU > d un aib H n pr< the 

295 



si > Many libraries < known t the <* thai can be used, eg., A > i ! ^ \ 
i brattes, f\ m v I 1 v- v d -pb * ^ < s s ' * ! - ' r<a->«»> aa^-ed , bnne- 

Exampks < !y s f s esenhi odor S 

773 (1991); Honghten et a!., Mature 354:84-86 (1991); Lam el at ; Nature 354:82-84 (IS?)!}; 
Medynski it eehm > 12:709-71* 190 t t j a " Medt tl Chemistry 
37(9)A233-!2S1 (1994); ^V v ,\ - et a Proc. Nad. Ac-id. v. USA 90:10922-10926 

(1993) Erb «t ai Pkk Natt \ead. Se SA 9 423 42« M H igfren et al 
Biotechuiqaes 1 3-1! 2 (1992); Jayawickreme et at, Proc. Natl Acad. Sc.L USA 91:1614.1618 

(1994) ; Salmon et al , Proc Natl Acad, Sd US \ 90 1171 8-1 ! "1 2 ( 1993); I C I Publication 
No, A A -U A2, and Breanei and Lemer, Proc. Natl AcaJ. Set. 1 -S-\ ^a^i-382 
(1992). 

$844} L\m i s i * i N v ! v 

<p ;so oj r >*Vi IVAin et a Science s ao4o4-4* b U^HA; Obnsthm o al , I'^l 1 
Mob Biol. 227:71.1-718 1992); Lensirn, I Immunol Moth. 152; 1494 5? (1992); Kay et al. 
Gene 128:59-65 (1993); and PCX Publication No. WO 94/1831 8 dated Aug. IS, 1994, 
\W4$l In \ i ' < i - imiti those 

descs bed N 
Proc. Nad. Acad. Sci USA 91:9022^9026 (1994), 

1984b j < - - \ i - ^ ! > \ - 

Bunm et al, Proc. Natl. Assad Sdi. USA 91:4708-4712 (1994)) can be adapted for use, 
PepKbd n\at, (Suns,!; „ at, Proc. .Nab. Acad. So;. USA 89:9367-9371 A 992)) can also be 
used Another example of a library that can be used in which the amide functionalities in 
I M it* r\ t i ■> > 

is described by Ostresh et ai. (Pmc. Natl . Acad Sci. OS& 91 : 11 1 384 11 42 (1 994)). 
ft>847f i s 1 1 . v A v t s,- t t'M)fx 

great. n> <^ A 1 \ t % \ > l ^ ^ W\ (1995) list 

\ od v 'On vr v. > beta- 

nc<ap*> e - u v4- , ' . < v ! ^ >p,\v- c2a"i vunhs e 

srnimmkk md o> mes as 30 >pt t ! t ih< s of various 

libraries, 

[884SJ No^peprtd hh tries can be classified broadh into im typ< b'-ni 

monomers and aigomers Decorated monomer libraries emplo; a relative!) simple scaffold 
Struc r upo w icb a varien tuned na) en ^ s ddc-d Oftet) the se^tbld a 1 be a 
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woken e ^uh 3 lomvm s,-Oa. pharn ac Ma ^a <. osp c e.\ smple. t .< ^eMYolJ n ghs \ 

mi s v UK 

[98491 * « v ? ) i s t ars 

. -C\ K 1 s ivJ v v < ^ . t'ilOtkViU- 

Among the monomer units that have been used are s j v ' 

morphoimos. Peptolds, x « 1 oligomers in which the side chain is attached to the alpha 
amino group rasher than the alpha carbon, form the basis of aaothcr version of non-pepdde 
oligomer libraries. The first non-peptkie oligomer libraries utilized a single type of mors ore er 
and thus contained a repeating backbone. Recent libraries nave utilized more than one 
^ < > < \m v v. 1 nhty 

[CI8$fff Scree < \ , aoes can be accomp ! , o \ us ^ cl s< onh 

ni o v O ' mt su "hi - < U w , \> <0 piMnte 

libraries: Parmiey et aL Adv. Exp. Med. Biol 251:215-218 (1989k Scoti et ai 5 . Science 
249;386-390 {1990s: Fovikes ® at, BioTeehrmpres 13:422-42? (1992): Oldenburg et al, 
Proe. Nad. Acad. Scl USA 89:53S3-539? (1992); Yti el at. Cell 76:933-945 (1994); Siaadt 
et al, Science 241:577-580 (1988); Bock et al. Nature 355:564-566 (1992}; Toerp et ai, 
Proe. Natl. Acad. Scl. USA 89:69M-o992 (1992); Ellington et al. Nature 355:850-852 
(1992); U.S. Pat No. 5,096,815, U.S. Pat No. 5,223,409, and U.S. Pat. No. 5,198,346, all to 
ta<toer et at; Rebar et at, Science 263:671-673 (1995); and PCI Publication No. WO 
94/18318. 

[8$S!J In x ? fie emhodimc creems lentil) mk ih t bb Is m 

n ! m «. '< wu eu est v v H\ss 

> so < 1 1 harvesting 

those library members < bum to the albumin fusiors protein. Examples of seed screening 
mmo\ ^ e - s > , , ^ v exnpk o 1 armies et al. 

Gene 73:305-318 (19Ks); Fowlkes el aL BioTeehniqees .13:422-427 (1992); PCI Publication 
No. WO 94/1831 8; arid in reierences cited he* cm. 

|08S2| In . n < v ! O sssuu „m SvU u * u vo;s_ 

m \>n* t ca m u, o \ - -«;4 « - n? u n c* al Proc Nail ?s.ead 
Set. ■ SO ! P 75 05S 1 . 1001 . , jji be s - v to do u \ nmkt a! si at peed al ; bu J to 
m \ m e 

f§8SS| Whes siu burning mok\ ? ypepside \ \ p» ypeptidi be 

v - - 1 acted iroro m Hid r tciuding rai xsptkl « 
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Oil X X 0 i < v ! 0 » v. 

Tii ) { v J ' i^i v o o~ ,. i i as s ~ u " n 5 

parameters that govern the divers.it> of the resultim collects n f molecules, in this case 
peptides. 

(08541 lb j uru! indoro peptid ry wo si generate lileeti ootids a 

which the probability of finding a panieoJat amino acid at a givers position of the peptide is 
the same tot ah 20 amino acids. A bias can be introduced into the library, however, by 

I v i i ,*! ! i 1\ - > -■ - - x >. * e. ^ s s 

oi i \ v ! i si r 5 v\ kl i iv \ s s v.s e tn 

be i i i pk it ho t v t v bias. 

Tmdvuorv h* pscsc 4 ^ * ^ *? > ^ < K \ v i <s us snhas 

i t \ i i ! ' > tpi in - i imS i 

phage vect-< ' N 

[0855] v i ! I v i i \ x v. ■> ! ie 

1) koj (i i (i h a i teh ibl ihu 

6 v i aaou v esuoaes kisd 1 k>\ f .n auci<; to 

! K IK v 1 

P856j i < s ) 

v ia j ! 

Oikgr Activities 

($857] * ? si > ? i,i 

s ^ ^ 1 j v ^ r > k i 5 ' r< 

x , „ . v 1 v. v ! v ><v s j f 1 

ii,I'( dv UK i C li li i i * 1 

v k s and/or poly raadeo! ides encodmg albumin fusion proteins of the invention, may also 
a onq b^< < s a k s s .c ' h 1 ' <. aP < ( <> 

[0SS8J N ' i o a o «. v d^. o T ks i o s k i 

! i i!i S ! ^ v 1 v. v. ^ ? % i ? d 

urte i ; > open ive ss <■ s s > s < 1 < o \h< en do to vari u 
ceils of different origins, such as fibroblast cells and skeletal muscle ceils, and therefore, 
facilitate the xepair or replacement of damaged or diseased tissue. 
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PH$9| An albumin fusion protein of the invention and/or polynucleotide encoding an 

s ( i own and 

to tuav ^ d ■> i\ <• v A 

\ i v i s ! i v \ ! > isods dis 1 AlDS-reiaied 

complex. An albumin fusion protein of the invention and/or polynucleotide encoding an 

albumin fasa < s \ I «. i * > j 

' Hal n;ik enst « n a ! 1 >n i in 
tissue t: p ' or bone grafts. 

fSMfff An albumin tk-. - ur -! Uk okeoHk.o '. o: pos t\ - c kk - nng tu 

i.nnti.^ k s i ' 5 I f v ' n < 

s 3 > H <. If - 1 V"* * 

fOMlj if i < ! vlci^kk' encoding an 

il < 3 * s <. h t-d t- -if pr< \k-ru 

, v I Jk N > ) \ Ov -k v d '!> 

i s i nn ^ i v uL*c gi^vsh and 

h* ! s , v d hen % c oo with 
other cytokines, 

(0862] prok - s f t <. sou sending an 

I sin 1 i { > - ( -gang before 

t v in punemof 

-> K Owl v I > * ! <• v d ko 

|0863 1 % ^ < , ? , >a f \ oo ok i v tn 

< lb, nn k si x s V < s v > t. > ] 'ft on v 

pk k v i v. v i \ r I i 

|§864f N j v. v. h< j •> 

cdktrnn r e N s 1 x so < J * u d n> 

sn - - s < c faekffS<. 

t > <\ ^ N i t ! ! n 

presV n oi the s v r* v en- v , tr-e 

s s \ v. k5> be used ro rckks m run - ' < o < > uul i * 
processing, utiii^ttau and storage of energy. 

P86S| .An albumin .fusion protein of the invention and/or polynucleotide encoding an 
259 



albumin iusion protein ; die invention may be used t ■ hangs a mammal's mmte state < N r 
physical stsu- >y iotlu eanc.vhc i epression t'i 8 * pt-s v ^ 

^ mi k-icno 50 v "K. ok * r>Msii u n'n v | i ^erau-b. t*s 

\ v t\n . »k v > h - ! ^ " ^ I i% t !f 5 ! ! 1 ^ 

stress, or other cognitive qualities. 

albumin fu \oi pratera ol t* < uuk-, i K» ^ ^d ^ t tooJ i . «. or , < <«i 
such a. to merest or decrease storage capabilities, fat content, bpuh pnneim carbohydrate, 
vitamins, s 

[08*7] ' -' The- above-recited applications have uses in a wide variety of hosts. Such 
b i inc ds bat ire. not Ito ed to human mains o s . £ nel s Borse 

mouse, tat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, 
and human, m specific embodiments t a host is s mouse, rabbit, goat guinea pig, < bkken, 
i . ' iv^tc, rw,ri<vp, ca - blpfCthsn iur i< s ^ , M^t'iPd' i"'^ 1 

is a htmi m 

\m(>H\ I «. described the faVentiotB i same will be more readily 

understood bv reference to the following examples, which are provided by way of illustration 
,rd a « uk v u- \ < - * 

imm\ U ithout fuiU ■ U' >'i u « is ivhe^-d , >a, one ot o < m sxdl i *ltc tt 

, , u bs oh n>o ' •> ,ctduuh>e 

b u < ms k ed in s >n t it so i I smetiee the claime* The 
kniowit worfcin spk . specifics >in out preferred embodiments of the 
present invention, and are not to be construed as limiting in any way the remainder of the 



EXAMPLES 
|\A\ffj ? I; Geuuatuft SeCHSA, 

(8870| fhe vectors pScNHSA (ATCC Deposit sv PTA-327W an< prkCHSA 

(ATCC Deposit No. FTA-3276) are derivatives of pP FC000S (ATCC Deposit Mo. PTA- 
3278) id are used as clo j vectors t b nucleotid > ing a the is 
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wo mmmi^d pcits3«m ^j.v* 

protein or fraxmscnt os \,"<hy Hjcko* hs>?>\J a*. > wV to and in ;r,n aiun Ik e with 
, >> i i s < ids o v t h > v ■! > A » s K \ - f lh \ k d for 

\ , -\ s , <. t * » >W 4 \-n ^ hue pScNHSA m<3% K e J< kmcH*«\ 
Therapeutic protein fusions, 

' - — - : * ■ 1 

£087 1| * \ s i '\ \ ^ v r jl 

that encode t v * > ! o \ d 
rc.\<>'ietion 

P72] Fust th< \'ho 1 and t G f s v\ ini rem t <PG - e- s vfth< * I Hi! 

terminator sequence} were dlnurnued by digesting pPPCOOOS < * | and CJa \ td in 

h M<.kw 1 > > 1 x \ \ > , . ! > , <. "i .or t" i»t> 

|§8?3J n v >. * ' , o x <. nock <. 

i 4 s v. N I H v \ I i 

kex2 Mt itom nsuti * Klot pha, "MAK'i in j ! x 1 . 

fet round of PCR> amplification with primers shown as S'EQ II) NO:36 aod SEQ; ID NO-37 
was performs s seqnen * s showt as SEQ ID > 

acid sequence that encodes part of the signal peptide sequence of HSA, a kex2 site from the 

l * O > v v i I s ! \ ' 4 v ! ,i O* 

HSA. ^ ; o 4 - s ^ I «ce ! K ^ , i c 4 * >rd Ch I 

sites f ound at the junction of the chimeric signal peptide and die mature form of HSA. These 
o o m d se s ,. o< a K .o a sr oEPGOtHA me nn< fo, Ink % it 

f,\ov ; < ■ ?\ s oo 1 * 5' to 3 ate E 0. i\ and G. 

GfCRGXOWW \OUtfC\t'V \- KGAGGTTOCK\VkGp>m\W\MA 
TTGGGG' (SEQ ID NOG 6} and 

SAAATGGA TG.A CiO AACC'TG ACTC TTGTG' rGCATCTCTTTTCTCGAGOCTCCTGGAA 
FAAGC-3 SEQ ID NOG ^ second ? ado "OR vy; hen pen ned witi s upstreasn 
ft nkmg prime? S 1 U \AA< I I VAOAGTt ( Wfi \t^ 4 . 3 (SI O ID NO ^ a«d a 
do > \ s. , rO A <g > h 

5 ! a:aCTT( IX \i H< GGTTTCA MGTCTT^v (SEQ D N0:3») he r«suHmg >CR 
product was then purified and digested with Aft II and ^fet» I and kgated into the same sites in 
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v'vpi 0006 creating pScCHSA. The resulting pksmid has Xho I and Cia 1 sites engineered 
into t>x n p J ^u: e ve 5 <- l t n ; 

j < s i 1 R " K M i v £ v *: ! 

in iid 5 i t, s id \sh< sn« 

c>mipn^m,j s pohnudwudi* ^ o*. o*. :ho fhef.qvutie pvUu.u *k alhroir fusion piOv , 
vcithf?5'ou f -;ue (which is a I i Is" t J x " ( \\ sh< ^ h^ted into 

the Xho 1 and Cla I esofpScCHS.A i > ^ to • reston the ongu Urn o 
aud vjt,\e„ , I s , !( ^ . >. vi <. pornor iht 

aibutinr f < t i n N ^ v\ ^ v > t ^ hi sk 

nti | ! \ v i i t Ms trt«\f! mv 

PS74| \ s ^ * ' i u *\ \ ^ ^ v ' v ^ o v n * i n €- 

temwnal to ,s <. ! owin. v 1,1 f J k v. t i ' - 

pair restriction sites to pScCHSA. The Asc I, Fse I, and Pme I restriction sites were added m 
between the Bsu36 I md Hi mi III sites at the end of the nucleic acid sequence encoding the 
tare HS A pro ms vm se of i >emarv 

\v s V 1 i ! i s. ^ * 1 P 

NO:40 and SEQ ID NO:4R 

••• \\<.Os»« * I fAGGCri'ATAATAAGGCG CGCCCKSCC GGCCGITfAAACTAAGCT 
TAATTCT-3* (SEQ ID NO:40) and 

5 AGAAI j vH-i \ i v r j tTAA^\CGGCCOGCCGGCGCGCCTTArrATAAGCCTAAO 
{ V i I ? id; iJVMh \ - s s. , n > i h ■> I id 

£ 1 ' ' ' - - - - : .ist I r;nnfnnmmon. 

fOSTSl H v. <. ) n x\ \ s i\ t n x n 1 5 ! Hfv* 

which polynnckotides encoding a therapeutic protein or fragment or variant thereof is 

t *. ii r; huw p looms 

jScCHSA is v r genes § men >r< HSA fusions, v% i ScNBSA ma 
ed s= rate >A-'l i c protein fusion 
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-■ << - <•'/ afrww>i jigiQtt construct? comprising HSA-Thergpcuih ggveog Jj<> e-; 
,' ch? - 

\i}H76\ \ ! i s tesn{ej2 ~cqi N \0 X 

0 kx>« a i x >k u \ ,\ k » J v.s c •< v \ s v. 1 \ k v ucoo! -u»»n 
of a (un construct (e.g., by adding restrkuon sites, encoding se^foess fusions, encoding 

n i q e u s v. \ t 1 ' n. 

1 o N i < > s. . . IS \ 

\ i x ^ 1 „ pt \ p t v 

fiiri. tb t it s \ ^ k 

5 V > 1} 1 «k \ 

cucoc ; i qseoue pro'-cm < » * 4..iXlAQCiGTTAfN 5 

!Si£Q ID NO t * >*> oavsn t \ v. ^p >\ s 

encode the last four ami; o icids ot the n atute MS \ \ totem ( \1 Gl ), and (N) 5 is idem ca! to 

> ! x - i > i j i ' ^ ' I itor.Mfv 

par it; ^cd in \ ^ !> ^ <. < 1 > f i 

5 -OCOC GC( ' ' / H ; < jC»£C ^GCC^CCCKGCC^nAjrT^ iS^P -3' i SEQ 10 \0 I S J 
Where the italicized sequence is a Pme I sits., the double underlined sequence is an five I site, 
the bi| j tndej ned sequence is an is< I site, the boxed nucleotides tire the reverse 

t i on ! ! Of v s s < ! s \ n 1 v v \< snout of 

the last 1 5 nucleotides encoding the Therapeutic protein of interest.. Once foe PGR product 1$ 
.5 > i< ru\y h<: < v i ? < iii one of {/$AC U / >r /Vse I) and Mgan n 
pSoNHSA. 

|ft8?7| 0 V i 1 - \ < 

ivl. > in i n i v. v. v. n ^ v > . . ! '' 

sequence from! >KR<S Q ID NO:44 i K.R S < DNO;45) 



\ ' sX *. ^ < < j 

may be PCI I on A 5' primer \h.il t e * ^.^ 

t x < \ s - ! n i ^ s < „<. >c ! i ; < < t 

DKR, onto lbs . x > I v \ es c< I sg - erepeui >rotem 5 > ! ] 'I J 
polynucleotides encoding the first fw rroao at i of the $ aturc kA confab rsgaOalsifc 
unto the 3' end of DNA encoding a Therapeudc protein. For Instance, the forward primer 
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used to amplify the DNA encoding a Therapeutic protein might have the sequence, 
^'.'.t.-^WUi. > * Ntv1 x \ ^ > v < v S 

I site, the upper case nucleotides encode the last Usee amino acids of the HSA leader 
sequence (DKR Q ! ! 

protein of Interest. Similarly, the reverse primer used to amplify the DNA encoding a 
Therapeutfc protein might have the se \u see, 

S-CTFTAAJ A s< «> «.t * \ « v I' l<»! .< \. \ ^ \[ t s- » . , 
where the italicized sequence is a Go I site, dm underlined nucleotides are the reverse 
complement of the DNA encoding the first 9 amino acids of the mature form of HSA 
(DANKAFVAlh Si o ID NO-4S), re 5 v s» t o IMmkA to d ?c\e^e nw! <4 fx i u 
15 -i JuHdo mwdmg the •: , , n ! m t t n si n !lv h 'i h product is 
tit p tied n K c\t ^nh md 1 xna <. s ■> i ^ 1 

and Cki I. A different \senu lea < s. ? ss 1 t < o i c 

iX fN'V w (Swiss-Prot Accession P00724), mating factor alpha "MAP* (Genbank Accession 
AAA! 8405), MPIF (Geneseq AAF82936), Fihuiin B (Swiss-Fret Accession P23142), 
Clusteris (Swiss-Pfot Accession PJ 0909 n Insuiia-lifce Growth factor- Binding Protein 4 
< b 1 o > he 

snbeioned into th apps tte veetos ■ tn thomdea dm s noma in th art 

\mT>\ s > i _ , v v < ' m ! ! \ > ) Mi ot 5 

i \\ t > N n < i oui 

K h ,5 \SXtOt SS 

then used in transformation of a yeas; i cerevmfoe expression N /Vn 
EXAMPLE 3: General fApmtdon in Yea st £ cerevlum. 

PSS9] \ «. a n s v A sanvtorrrK* 

m ^ \ s m ^ c > i v ; s r ^ j ! ^ mr mura i 

known v ^ o in nan at Samh M 

2000. h is e v vtai wd Han.vd Med ( » v m> G « rt is \< { 

Moleeal t 8s log's ^< mnes 1-4 Fhs expri m i vet o e rodocet nto v< es 
strains )XY1 D88, < s BXPsO by tramfonnadoo individual transform aits can b< grown, tor 
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wo nmmmu PCi?iiS2tMM/8eo«;9 

example, for 5 days at 3<?C m 10 ml, YEPD (1% w/v yeast extract, 2 % wiv, peptone, 2 % 
-\ \ \m v < ^ s ! \ 1 Mn f i" ~ i o t» I t few > 

M Co " \. ! >< < K s s 

1081} SA , s i ' v o y 12 i >s s s 

ir at tw o tlx t xk i v > x x x u » p < a oo MCC 

- i 'ik.W s I foe ^ o> ! a 0 \ * m > to g;r 

J * A' * v „fo„ ° fofo^c. 4 UfoMffl s > < * > j ed % * 
Albumin Fusion i n ; easj ■ to v wag. 

the mature usee a either the N «C terminus of the « < orn of a 

therapeutic protein or portions thereof (e.g., the mature form of a therapeutic protein listed m 
fable 1, or the « of a therapy iEQ ID NO in 

nCWt 0 in t m ! ? ^ ^ to* » a, « 

•signal sequence which directs fee nascent fusion polypeptide in fee secretory pathways of the 
h x o c wsc ,uf . ' n i v k\ ythc^gmx 

sequence is removed, and die mamre albumin fusion protein is secreted directly into the 
v i'Aii-.C!^ X ! « ^ i i ec -et A , -■ ^ hei. *v>.« you.-* 

signal sequences {e.g., the non-native signal sequence of a particular therapeutic protein) 
meitKhng, but .not limited to, MAR 1NV, l g> Fifcalm B s Clusterin, Insailm-LUce Growth Factor 
Binding Protein 4, variant HSA leader sequences including, hot not limited to, a chimeric 

s \ \ 4 s I v > , v < x v x ^ - oca > t the art. 

Especially preferred as these signal sequence listen in Table 2 and/or the signal aau 

s <. 1 P ^ s,s t ! <. s \ i v. \ k K n I u , t 

and fvvrt v ^ <. To 
preferred embodiments, the fusion proteins of the invention further comprise an N-ueraunai 
methionine residue. Polynucleotides encoding these polypeptides, including fragments and/or 

gQ$83J * ! cv .v. purifier 

on a small-scale over a Dyax peptide afortity column as follows. Supemaiants from yeast 
,\ ,v < ■$ i o- \> > s. < * s " M w * a Hi «> 

nM NaCi and 0.01% 'tween t the vchm o remove the pigments The 

so n - hi: I e c \ b c ua) - 0 22 am dewee Lac i Irvak s 1 td*. ento a l\vo, pvg + \h 
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affinity n i The t.o n is duted with 100 mM Tris/HCb * 8.2 buffer. The peak 
fractions containing protein are collected and aasiysed on SDS-PAGE after nu nl hag 5- 

foid. 

f 0884 J I v u is s. i w ; K* ali'J The 

v«^ni3'W ''OKu^O x n j ? f „! ( 1 p4 

8.0, six- > i k rroich: -iuii.m s kxkkd o a t > *\1 *o uL DEAB- 
Sej fxo e Fast Flow colm I 

gradient of NaCi from 0 to 0,4 M NaCi in 20 mM Trts/HCL pH 8.0. Those mictions 
< the pi i I nth 0.5 M so*. N 

5 ^ ^ < v o i! s x - uJ irjo oltrtcuand 

! 1 onto a pre-< ju'il > X i 5 i it Butykxh 

elated with a linear g; dh I ;e {0.9 to 0 M (N}U);-SO<0. Those tractions 

with h<. atu ism c ag 'LI hP M - "! ; VI \ H , K d 
u M J ^ i ed * > to a 50 mL pre-eqi , \> - » i f ,i^u^r\ 

I i ! !.5 M. The 5 

the protein* k si are combd the buffer is astged to M> fPOpcitrie acid pld 
6:25 with an Amicon cone < S tkm i 

i -t tu o - > m i - I v v i s ha vrh nin ts 

2<i aJK protein is eloted w th a Na< i u) to 0 15 M NaCi The 

purified prot s. en ix dated mto a specific bafifer eoropo i I exchange 

■ ! iMI; ' ?»>»eraf€oastruc t i »y»p«»n.»» fin Maromalum C.TU Transfto|«jK 

v i n mammalian e, . , > 
|08hS] \ N - .. I tor use in 

' * <■ - x uo he S.mmd H- 

terminus or C-terodaas to H$A m a manraiaiiao expression vector by standard methods 
sxs\«m be j ' P rp'i so , „<.'er< a-o b<n.oon> t>ve the 

s ! n \ v \ s v. u\ i v\ e n ss steal can 

> cu S i \, ss < i + n >„ x ; 1 ^ , t the 

S A o ri * ss * i v i 

|0SS6'i The Dr n r s l!£ ^ aotivps Uectot 

which is suitable for marnraahao culture sysa-ais. creating plasmsd pC4:HSA (ATCC Deposit 
PTA-3 nv \ r-3 a Diriydaif Sate ieduci > g< nu vi allow r 
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selection In the presence of methotrexate. 

(&§§7| - pC4:l:ISA ectot s suits < f <.po s sea proteins in 

CHO cells, for expression, in other mammalian cell culture systems, it may be desirable to 

\ t ragr comprise em vt v ^ a * l v \ whk kxkJ or 

albumin fission trotein to an tor ic ex a vies \arnpk% a fragment 

comprising or ore sail vely consist!! fDKA v < des u s 

punem c\< v < w> i v> < ! I ^\ v >> v < I 

lows i i 

}'08&$] In 3 preferrs i vi^ x is 

, si* lo ed into \ i * vi > > vsd ( es 

known in the art lor expression in NSO cells. 




\WW} Using pC4:HSA (ATCC Deposit # PTA-3277}, albumin fusion constructs can 

he generated in which the Therapeutic protein portion is € terminal to the mature albumin 

euuenci >. <A w D\ \ e ok m * < 

variant thereof between the now 361 and Asc I restriction sites of the vector. When cloning 

; ctor system 

(SEQ ID NO:42 and 43} may he employed (see Example 2). 

twnerWw^ 

[0890] s gpi iiiStdil IV| " MOuscm f»tS5on constructs car 

> ^ s > p s u < h run re 

athmv w ; t e * ^ \ "■ >. - tufov i Is t » 

i! m > u m"Ow - > , - i! , - ' i ,s( , v j < 4 ' j\ \ w K 

lorting >ehhr e 1 I site » rel j c > eh ! i x < sequ no* 

( > > \ | , 5 n of the BRA 

encoding th« I jerapeutK protests {a fherar* irk prou wh - vt iave •> signal sequence, 
DMA eoD I- speutic protests snas he l\ s uwvr> ds \e and C.7o 1 sites of 

nC4:HSA. When using the Ma J site, the following $ (SEQ ID NO: 50) and 3' (SEQ ID 
NOtSI) exemplary PGR primers may he used: 

- < < < CG< ( OACiGGGTGTGl rrCGTCCJA(N) » J tSI Q DNO:50) 
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t x s > t 5 v i v p x A, 

leader sequence of natural human serum albumin in SEQ ID N0:50 5 AN) ;;s - is DNA 
sJ u» k the Srst 18 taUeoucks enuHlm-.-. she IherapemA protein ol inteunm ) the y 

S'MWi iSItJ^ViM: ?N .Ox x , s< v 

r>\'\foH<H\ £ t m, 0 ! ^ t m{ \ x * s i i 

of the mature BSA protein (SEQ ID NO;!). In SEQ ID NO.Sl "<N)}« W is the reverse 
complement of DNA encoding the last IS nucleotides encoding die Therapeutic protein of 

fs >x i » ne i ■ m i a - n m ts res 

{ u tH b, 1 L << \ t J e . „ ^nd !. ' ! ^ "i I \m. - i v \ i me 

the ' ! I t A ! x s , •. < e ^ Wcctor. 

\M32] H an K > eade; so ce i Ucmk-J lee e.eehv jJhm c 

■s \ x 1 \ x ' x v - or nn 

altcn^attvs h n d - s % s , > 

v >« i 5 ! i et i o an 

iii?«mtn fttsiun construct ce < • he readup 

fetme). 

.Ki&AjWj^ m Mammalian Celi-Lmes, 

fM9Tj ! j i v \ V x s <. n a>m m ibh 

"* h <pwss , n\ jmali r ceil i ies can be ? ansfected o jppropj at eej lines by 
M s f x < x > < j n \s sM^nxoi-r methods 

Imow.n in the art and/or as described in Sam brook. 1 ritseh. sod Maniatrc. 1 989. "Molecular 
' i m \ taism !r> Mane J. I 5 ei uru ? \ e! A ! 0t\ Mav\jct ux ( ns 

General Hospital .aid Mae vat d Kkdiea) beh»>! 'AArrcnt Kmo-noNs to Molecular RioiogvA 
volumes 1-4. The tramfeeted cells ate then selected for by the presence of a selecting agent 
Jctu ) in 

I»894} The pC4 expression vector (ATCC Accession No. 209646} is a derivative of 

the plasmld d 1 (ATCC Accession No. 37146). pC4 contains the strong promoter 

*< N si.! i\fs» tl,w^u\Sdron \oa il v* - s arxh 1 »\ 

M Lv hr n 8-447} and. a fragment t mVU il \ t K,\ 

x Bms x . < d »1 521 53(0 Thevevmr > io n^tv 5 intrco the 
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gene under control of the SV40 eariy promoter Chinese hamster ovary U 10 cells or other 
ceil- es lacking an active DHJ et jon! » 

fission .or suit, n p€4 CHO cells i ow; he as wi allow >r the 

CMSSVDO iU 1 t ! v v v <• v. O v. 

O.V M.CKt s^VdLV ^ i 

(0895) The pBEle.l expression vector is provided by lonea Biologies, foe. 

(Portsnio th Hl-I md is i derivative of pEBb (Stephen * t 1 Nu I Unh Res 

Li E 10 i Hun vc>.e<; »or;^ \ o mo*>-v> 1 a-\o: ool uy Y e - - cm male'-xl a\ ma 
of the M* * ) i J Bath <*ere 4 the P v - ' "hCMV-MlL" 
Eimouuxd 1 o - \E^< > t <. a nv < <a v ml tv t t o t 

u a <( Mil v " > I 1 I i v " % % xt 

!*'«"> . " < ° \ US patent US \ N> *>M lor m ijv cn o seketmn n 

Wis 4 <■ C s OS > U >| 

dbumin i ! ^ ^ 1 tic n U 

\ \ \ v ) > by methods known in the art will allow for the expression of the albumin 

fusion, protein h NSO cells, followed by leader sequence cleavage, and secretion into the 
upemattutf he o \ w; t ? u Nimerm mt using 

* \ ! v ik e v - fo> he art 

(08$6| Expression of an albumin faEon protein may be analysed, for example, by 

nDn fo no A s , i I \ < i v i tv worn the. 

art. 

ptS*E?| ^ t e f ?fo * v t <. i ^constructs ars 

example, with 100 nM methotrexate tor vectors having the DiHydmFokte Reductase 
fOHPIE gene as a selectable marker or through growth in the absence of gfotantine.. 
Expression levels can be examined for example, by irnniunoblotting. primarily, with an ant' 
HS A serum as the primary antibody, or, secondarily, with, serum containing antibodies 

to the 71 i i \ at a i n s -i 

antibody. 

[0898] E ' 0\ l A t ! ■> n „ 1ifDltiO ls t v IS 

serum as the primary antibody. The specific productivity rates are determined via EL1SA in 
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which, the capture antibody can be a monoclonal antibody towards the therapeutic protein 
portion s^f the Jbuman rus\on end , r ,l<eo < ondhxh e.o be me monoclonal mns-H^V 
1 1 { i ) l i e » \ ci ^ i r v > „ ! \ ! 

t ^ * It ' \ ^ s ccl 

\ ' C don of an Aihu»dn f ^s<>n Protvhs in Mammalian Oils. 

The albumin fusion proteins of the present invention can be expressed m a 

l l , v I < f ! , ! ! i ^ ^ 1 "! <M ^ 

media I mlon < t IN A p v. quenee, and s Is 

uai reJ , n ^ 

v. uhti; > < t v \ > i >< 

and acceptor sites for RNA spheuuy Highly efficient transcription is seiheved with the early 

and I i s I f \ w i 

RSV, HTLVI, HWi am 1 ths earl> promotes of the eytc 1 ^ s ^ >weve 

v , ! S c> s n (v 

}0.900j Sim os v\ < v u \eaoys . t use in p * u > *' p;ewm u, m * md .00 

l v x > 1 "A ' ' N t ~ 1 ) { 

(ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 6/109), pCM\ S.r-rs d.m uud 
p CSt V Spo \ 3 • 1 v ^ < ' ^ -\ emstvd to, 

bimiM IMa, 293, M9 and Juricat cells, moose N1H3T3 and. C12? cells, Cos T Cos 7 and 

i U hi d< s , On 5 i i I ' J*" ( < 

1 0901 ] n \ 1 * 3 1 Fines 

emmme^ (ho p-ivrucTvtn'o (.--.odco me albumin thsioo protein integrated mio a 
bso > »<n 1 s 0 5 5 ! 

In 'j » as. * > 1 v > , i *o ^ i.U <a u ci 

{mm} The transacted polynucleotide encoding the fusion protein can also he 

ampotvd m o r. * is? ) M > ,a * < 

s ! ' CI^U 

thousand copies of the gene of interest. (See, e.g., Alt et a.L J. Biol Chem. 253:1357-1370 
\ n - > ! ^o s , - v ' N ^ » w a ah, 

h >vh s <^ N T to.!.' u c \ ( e, n^-c, glotvEOtne 

\ ! hern J M); Behbirsgton « al.> 

h > 1 ic^J^l'o' > Vv . > at it sa 
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\ a. I v v ^ * * t n v. «k \ i v < 

-> v 1 <v i i n TO s x> v <- v i \ r ! ! >s 
and MSG cells e often >ed * e pr< i< >f p otems 

\m(Bj Xw.cvo i\ ^ * t\ Vu ju v ^a t >s Ov 

ex i ctors pC4 (ATCC Accession No - | (A < ? 

'No,2G9647) contain the strong promoter (LTR) of the Roes Sarcoma. Virus (Cohen et . 
Molecular and Cellular Biology, 438-44? ; March. 1 9S5» plus a. fragment of the CMV- 
, , v< . txs « x( u SVj) Multiple do - <ea *sth the 

restttcfioa enzym < N - < x ck of the ges*e 

of interest. \ he vectors also ^onrain to introc, 5 \ ^ kk i ' .in. 5 . <. m <m ; or 
< > s ; s r s j e Dill-* nde- com? he SY40 ear! 

promoter. 

[99041 Sp^ifuiib Ik pis^ii p< o ! > i osa-nc ^ t 

! si. ednrc 

known in the art. The vector is then isolated from a 1 % agarose gel. 

{$$0$ A polynucleotide encoding an albumin fusion protein of the present invention 

it I ' t I I !> s ! \ P 

k^hnoiogv hro^n nuhe art if a natoulh occur, s -a n v, u < 

t i j t t i ? t s t ! h ! t! ncpUde 

\ v * v v i ' i I !i < 

s i ^ ! 1 i i 5 ' \ WO 

96/34891 .} 

, , > i >. ! < mi inn 

is s v ) x lo| \ iL , La 

I i * v x i ! v.s "i » v% <»n ard .again' 

pnrifled on a \% agarose gel. 

|CW?I N ^ ' <. 5 h ? > < . t ennention 

\ v x i pi i The 

isolated fragment and the dephosphorylated vector are then lighted with 14 DMA ligase, £. 

' N r XI v. v s v 1 v ( ^ ni k t cm! s M 
the fragment nserted nto piasend pth using for instance, restriction enzyme analysis. 
100\ Chinese hamster >' <*\ cells a:k i *n active DHFR c s used for 

transection. Five ag of die expression pi asm id pCS or pC4 is cotransfeeteh with 0.5 pg of 
311 



WO 2<!«5:W 



PCT/lA2004,n0t.UOJ 



the plasmld pSYneo using iipolectin (Feigner et ah, supra). Use pksmid pSV2-neo eoMaias 
) electable w r , ? t t 6 em in e tha ifers 

resistance to a group of antibiotics including G41 8. Ths ceils are seeded in alpha ramus 
MEM supplemented with i mg-'mi 04 1 8. After 2 das s, die cells are tr>p<.mi*ed end seeded in 
^hnlemi eknun- i'o m ' ! ^ <. \ 

typm r. s \ t ferenf 

uxootuto' n !K ' v a\) '" ,\t x > \ ,-A ! md> nun. 

at che hi <h> ' v-eive ^> > s <i d '\\ v s b r r : ;u I f ^ ,^ e-vsolf phues 
u"t'ih!u\> ^e I v > vx ) < ; < * a s v. n MnM f"UunM> 

The same , n v h s repeated mull clones are obtained which grow ai a concentration of 
00 pM tein is or instance*, by-SOS 

PAGE and Western blot or by .reversed phase HPLC analysis. 

E XAMP LE 8; Geaeraj Pnrlfscsficm of an Albumin Fu-J'-o I i I mpressed tram m 
Albumin Fusion Construct in M m*m$\rm CeH-Imesc 

\0t®l in p ok u)^ lOx !ui i bun > i n|m u \ oi rt< tin m or corner *e 

the mature form of HSA feed to either the N- or C- terminus of the mature form of a 
la.vu n I i t 1 i 

luble L m <. >< i i ii ^ ' ; v N ; v ^ 1 ! \ ' ha 

one embodiment of the invention, albumin fusion proteins of the mventmn farther comprise a 
signal sequence which directs , nascent fasion <■> h In I secretory pathways of the 

- o i e\ . 1 ' «. v ^ , s m ' sup 

seonemc i uii . , and mv j !i\m , - i m ! v c: J , v b h> the 

calfme sin in 

signals umn e ; i ( s v m a-. . o: i p as ; in \ 

inci ling, but not ii INH i ov e owih icte 

Binding Protein 4, ~. aslant USA leader sequences meloding, but not hunted to, a chimeric 
HSA/MAf leader sequence, or other heterologous signal sequences known in the art,. 

h - v v ! \ ^ n m 1 e i 0 emu 

hstod m the ""1 \p ressn n of fmso™ v u 'en ' » A ^ $ A^on>0>uasU 

sad Synthetic Production of Albumin Fusion Protein?" section oi the specification, above In 
preferred embodiments, the fusion proteins oi the invention further comprise an Nuerarmai 
112 



:m > N ) eV <..es < t, » >c i sv rxv^tpt ties m kkfei^ "it v e su< w 

sco xp&s 1 * ! eatioa 

fttttt] S < N f > O ! ! > 1 t N v 

ace It £ v < k i o ; ! 

|#MT| Purification of an albumin fusion protein fmm CHO ceil supernatant or from 

S _P i 1 ' V t N > ti S> .<,!(> 

v j | 1 t ! ! ! I < iXrst 1.1 i o*i ol ! > 

c.hro«?ate§rap y on a Blue S FF < 1 3 ! s ra en* toa Blue 

M f v a; ; IT v-^^L )>, s Je . sv ! < ! << the 

P0„0<> PI ^0 vN f l ^ v! iMKOil 

3\ s <\ > o i v '< i s 1 *i- re i 
£t£$e?;?ta?p.j^ 

|IB12] P v >ai&nl raa> 

» « Q * * r s« ? x v - " i! <. iUn 

vith a Stq ' >-< \ ' I, nlurrurrch 

<liafu.tration. 

|09J3j ! x 1 1 > ' 

EXAMPLE 9: Bacter ial Eesressamnf aa Afoamsa Fasioa Freteia. 
|6 s >14] \ v v i * i > -, a < v < o sin a. t 

! i& pt triers 

cofjv | *nJ.sV;, v. ;\ j*\t ■ coN r^uV t>\-\ v ;iivi\ - ,cu -sa^c-n y-i»merav 

> > n -h < uJ ft ^ribfr <. "\u i 

! v U " v v i v U Sv fu 

amplified -rr Jaoi uoo the expression vector. For example, BarnFil and Xbaf correspond to 
the <t* v - v> ! i ,N r: t ti \ s ^ \ c*o pQI *? ^Otwr Inc., 

\ U s \ r ! I -* a J I i scleral 

epilc itioo on), a 5 M ?-reguMabls promote tp&mm i P ! > < sv I 
^ c .a!^- < \ v g(6 Hss x diid ^motion ei&yKKi doxung sites. 
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[0915] The pQE-9 vector is digested with BamBI and Xbal and the amplified 

s joatvJ uK , dd ^ i 4 << ^ i v ^ n < s* d » 'K 

bacteria] RBS, The ligation mixture is i i to \ r * a « the E. cob strain MES/rep4 

P a i •, which m multiple copies of the plasm id gEBP4 : , which expresses the be! 
repressor and also confers kananvein resistance (Kara). Transfonuanis are identified % their 
ibil y to grow o I plat* - ci \\ i d i \ st 

1" , 5 > l t t 4 u i i 

[89Mf Cl< ' s mghi (G/N) in 'liquid 

U!K\ 1 " > ^ S ! X \ ! i 1 \ - k O % 

) I 2 1 e cells a e grown to 
an oma.d densso - m !'P X s oi betweeu 0.4 and 0.6 IP'C <E i -<»*i > P « o > .mo 
manoskfepis ud conces f I mM. i'PI'O indu ici « th 

lac! ap ;ev->x clearing Use p/O : > r 5 ; to -■ , ^-e-ed gene expression, 

{Will Cells are grows for extra 3 *o 4 hours. Cells are then harvested by 

< n h -a s , < mins at dOOOXgd The ceil pellet is so:ahiiized ' die ehaoiropic agent 6 
M> lar Guaakline k >r pre er >Ij i» & M urea ad coat ban 0,14 M 2« 

MereapieeUjaooi by stirring for 3-4 hours at 4°C (see, e.g., Burton et al. } Ear. J. Biochem. 
f?P;3?9-38? (198 i ' id the sapema mi 

containing the polypeptide is loaded onto a nkkoi-oimio-tri-acetic acid ('"Ni-NTA") affinity 
evn > odor " g s s -> * < - 1 > to the 

\ K >. 1 ^ i < <. o x d s s,< - «edae{for 

1 f e o g , V - s > 

109181 Briefly, Use supernatant is loaded onto the column in 6 M guanidlne-HCb pH 

S i v s i i \t ! '< 1 x XT' Wasted 

with 10 volumes of 6 M gaanaEne-HCl \ 6 ; and finally tide poiypepdde is eluted with 6 M 
gaundineriTT, pU 5, 

ffM9] IK g <- ^rur kn „ <^v » „ ^ „ s< > > 1 >k 

buffered saline tPBSs or > , V Na-aceuie, l 0 batten » 200 mM NaCI. Alternatively, 
the protein can be sneccn ull> d mmobi z d on the f\ENTA column 

I 'v s s s ^ - < k > j S ^ M < r . <. 00 iM 

NaCi, 20% glycerol, 20 mM TrisMCl pH ?A, containing protease inhibitors. The 
a',s ^ uid he perfo ed o e a period 1 urs or mos vCiei < > h 



314 



WO 2<!«5:W 



PCT/t:S2iM)40i0O69 



p$o ns are duted by the addition of 2 50 M wtikfezole fctunidazole is removed bj h ! 

, > «cp yainst >BS <« roM n ;ce f ^ ! 6 buffer plus 20( m.M fva< The 
purified protein is stored at 4°C or frozen at -80'' C. 

|0929| In iddn o* » i. i-vw tx^ksHO Us * j<, t r i rtV? 

vr A^an ApkA n ^ a i , - i t \ x < - tu ! 

on teh- m. 2:> » * » s ^ i j ( ^ ^ 

linked to a Txdynucleoiide encoding an albumin fusion protein of die present invention, called 
s 111 h (ATCC Accession \ 1:09645, deposited on February 25, 1998.) This vector 
v3? p s'\ oi a *t \ s 

p itio | s p e&C I) twbJ perns qoenees $ Shine 

'd^«nov > - V"-f-v. ^ ^ <. i 

( from pUCl9 I org MD) fib pro e >p ' 

sequences are made synthetically. 

(99211 I > i 1 ( 

X'bai } BarnHfi XhoL oi \sp 8 t % - f * < i dating the 

Ing^Jtagpfent (the stumer fragment should he about 310 base pairs). The DM A insert is 
generated iccordh >• to F< I p\ to< >ls described i rc o >therwi kn< rob. a\ art, using 
I R n ^ ^ < \ » n 

(3" primer). The PCR insert is gel purified and restricted wish compatible enzymes The 
Insert and \ecter an < . s-, . 

(9922| The engineered vector iday fee -substituted in the above protocol to express 

protein in a bacteria! system 

EXAMPLE 19; isolations of a Selected cDNA Clone From the Deposited Sample. 
j[0923| N -i> N x i construe f the ms have hu <> d 

<• e \ < > \ ^ \ \tn <. s < i i i asw one of 

the following expression veotot U - ( % press sctar pSAC35 Jk 

(99241 | S \l 35 t SLvp e: . I " « >. ^ o ~ * 8 ^ r t 4 { A ICC ■ cce*k« \ x 

>0<, » i oi -<„ Vo il,f M j » * x > t Cell 

4!: 521-530 (1985)), and pEEIll (Lonza Biologies, Inc.; Stephens and CoefcettpNucl. Acids 
Res. 17: ?H0 (1989); International Publication SWO89/0I036: Murphy tt al, Biochem L 
221. 277*279 (1991); Bebbingion <?f o/., Bio/Technology 10:169-175 (1992); US patent US 
315 



5J 22,464: International Publication #WO86/05S0?) vectors comprise m rnnpKillm 

construct comprise g I can fos u < such as Str tgene X" -! 
Blue (Stratageoe Cloning Systems. Inc.. i 1011 N. Torrey Pines Road. La .folia, CA, 9203?) 

i < ihan spread onto «ria-Br »th *g > 5 tfes 

fhe i pos ;d t i he saropU led f * < * k| - mKt 

cited , } < < ^ ' s i ^ r N - >MO >' more 

i s \ i oi ; \:ti < 1 M ! < < ^ ur.s Thus, 

^ m i * it \ vr <. < nn i L<i n d nmin fusion 

construes > < . > >! able 3 

|»26| two apptx es t ) ! to olate a particu a- im i a construct 

tton, the uep*<vcv > ie 
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wo mmmi^d ikitsi^a ^um^ 
NLt iM ' ".jo.. nr> 

[Wllj n:? "> n^ors (.orviriici may be dheed> isolated I Cy 

, . n^ e c* vl p *s ed ! x x ^ i s I s - 

r- ' i S y > i > i - ^ S For 

evwnple, v. ! ) >e ^ 'ii ^ > x s \ o - an 

Applied Bbsystems DMA synthesizer according to the sequence reported. The 
Ai on keuee s * iNl 1 i 'i k * \ I 

an 1 piotied *c\ N <»* y s > s X i ! j My Mi i mg A 

Laboratory \* «h i o >ccsn.< 1 s ! t , <pmg. x v ! ' s ' 1 1 albumin fusion 

eonstn from a given Ai dk;«e< 

< < ! , s hoi {ues known k 

rh <. I \ f v j v 1 i iu-nh i }bov<. The 

U 'it h f t pi (. > t y i ^ c j Y e - 

uopuii * <, o v. i hvsc p <ite\ art 

screened using Nylon membranes according to routine methods lor bacterial colony screening 

e ^ - i My ' ' > k ! < v ^ { old 

SpiJ t ,\ > " v - >' V ' < Y ( 

skill in the art 

|f)32S| 1 is > , ! v '! | ' .v 1 

s -spl > - ; y omuuU < ! 5 V > i , k\ h) 

using ;y ^ s y y * f (.(rn fUsioa 

y. Sh< p <h>n„nse 

cliot) < m y i ? v , i -s r n ce, m 25 pi o? reaction 

mixture with 0.5 ug of the above c'DNA template A convenient reaction mixture is 1.5-5 
mM MgCk 0.01% (w/v) gelatin, 20 uM each of dATP, dCTP, dOTP» dTTP, 25 pmol of each 
p mot n d * * t t x < i s s * < r 

i ! - > > i niv« ^ h a 

Perkio-Elnmr Cems automated thermal cycler. The amplified product is analyzed by agarose 
gel electrophoresis are the DNA band wim v pec ted oieenla o is excised and 

purified Iki PGR product is verified to be the selected sequence b;« subefoning and 
sc m m da DM \ > odnct 
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[§929f Se\ r 1 m i « Is « o jilaBle for the idem fseat <. t he SA>.r T n iin 

x>« c « ol i ns * ich may not k se u * te > a K « fh< " < uueiude 
ut are n t er probing, clone enrichrrK >roh< i protoco 

m * t! identic; t 5 yd 3 IACJ protocols which are known utheari For instance * 
me," J nr ,..r t, ^ £ \0" s a>. c <. < s , j u % d^i^d foil, 

length transcript. (FrooKnto Racine et al. Nucleic Acids Res,, 2 ! (?}: 1 683- 1 684 (1993)}. 

Briefly, a specific RNA oligonucleotide is kgated to she 5' ends of a population 

" ' 1 ! 5 \ s iUU 

P'' n J S to <. <■ 1 i~ t j v. *iv t $ f p n- 

Lv'OkOi i < * , 

I f f I <,! l vSXi I V ! 5 

f#93IJ This above method starts with total RNA isolated from the desired source, 

although poh \ RNA can be used i'he UNA ■ < {hen he treated with 

phosphatase if necessary to eliminate 5* phosphate groups on degraded or damaged RNA 
which: rnay interfere with the later RNA iigaso step. The phosphatase should then be 
inactivated and the RNA. treated with 1 tobacco acid pyrophosphatase in order to remove the 
cap structure >r« m a the >' ends of messenger RNAs fh.h eat > caves 5' pi s 
group at the 5 ! end of the cap cleaved EN A which can then be ligated to m RN A 
>ln\ m\ k\ \ igase 

P932J This modified RNA preparation is used as a template for first strand cDNA 

Jth > i , n ^ v .is' n 1 1 s« i ! d .is 

a term! iuri x p i oi < ? <. j ^ , i < v it. i< u t>kt 

RNA oligonucleotide and a primer specific to the known sequence of the gone of interest 
lit ns a \ u> ^ 5 t <. > -.o ^ that the > end vxp<. Ce 

belongs to f e desis d 

EXAMPL E 11: M tthifusion i ^Ums. 

[§933| The albumin fusion proteins (eg,, containing a Therapeutic protein (or 

fragment > \ u no there i fused h bomie to a ragmertt or variant thereof!) ma> 
v ' * f 5 v" v o - s "b v o , rh m> n 

I 'M^ he used tor a wtrxry ♦ - t >< o - fcr example, h.slon ot the albumin fusion 
5ro i of be ,i ion o I s- g HA ; protein V Igt ion tins . o n !t< ? I jding 
protein .facilitates purtheatlom (See e.g.. EP A 394,82?: Tratmeeker et al.. Nature 1131 8-i-&6 

m 



>s\ \ \\ >. ' \, ! n! so h \ < i i < t !u ~< lurtto* on 

target the protein to a specific subcellular s-\ J jo) while covaienl heterodimer or 
I - ek % <• d an afbu ran iu?3 N u pro! i i \ 

i t \ d \i u < <. i 

u her c t v , is > ^ < ^, * r-e , , Ik L^kh p-f tun 

described above can be made us ns 05 rout rich modift ng techniques know? in the ao aad m 
by modifying the following protocol which ou.il.mes the fusion of a polypeptide to an IgG 
molecule. 

(0934] Briefly, the human Fe portion of the IgG molecule can be PGR amplified,. 

U Si ' ! I ! v. ^ } V I 

a v hotfld have < u;e sites hurt oil m 

, - i J J - iu \ s v ^ 
l®m$l For example, if pC4 CATCC Accession No. 209646} is used, the human Fe 

p> <. i i B I . v N U \ \ tl 1 is B k 

d troyed Next < 5 c portion is tth S»mH 

! < v « ( s eirw sK prevent 

i r s i < ' , , i , , •> n < < < hi 5 

Jam i ck 1 <j 1 n > ein of tl invention is 

l 1 hJ s v . > %lv \ 

\m® K M miw&Sty occurring sequence is used to produce the albumin 

&Sion prt k s s > - nal pepOOA 

\ ; \ s.vu ce 5- jh)\ i co r be 

modified to include a heterologous signed sequence, (See, e.g., international Publication No, 
WO 96/34891,} 



b roe; IgG be re; sou 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATCCCCACCGTGCCCAG 
CACCTGAATTCGAGGGTOCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGA 
CACCi ft \TOATCTGCCCK3AGTCCTGAC vt CACA GCG i G GG GC i I NAGC 
\GAi ( t! S < S ! 1 GG.-\C(h GGA< 

>,Mv4tV^U »v \> < W \, > i> "O Uu \tVGH < 1 1* 

AGCGTCCTCACCGTCCTGCAGGAGGACTOGCTGAATGGG.-V^GGAGTACAAGTGC 
AAGGTCTCCAACAAAGCCCTCCCAAGCCCCATCGAGAAAACCATCTCCAAAGCC 
319 



\\Ai « G( M < CXXXSAGAA* « \< VGGTGTACACCCTGGCXXX \ C'CAGGGATC H"3 
GK'lACC A AO \A< < \< Ci <. \ty I < -Vv< Mt M <-ff A\\Gi««. A UKt AAGCG 
ACATCGCCGIC 1AG1XKK » U'X GVH GCAC < *GAACAACTA< YAGACC 
ACGCCTCCCCjl-GCTGGACTCCC^ACGGCIXC-nXTICCTCIACAGCAAGCTCACCG 
TCGACAAGAGCAGG"rGGCAGCAGGGG,A/\CGTCrT€FCATGCTCCGTCA'rGCATO 
AGG^TCTGCACAACCACIACACGCAGAAGAGCCTCTCCCIGTCIXXGGGTAAAIG 
AGTGCG A CGGCCGCG A C TCT.A G AG GAT (SEQ f.DKO:5;>) 

1<\AMPI I : ,vU^» r ftf.aa..A»|il^<l>, from »» ABh hbmi Fmjoa Freteia. 

G U > , > / * " 

[#9371 3 i U \ 5 > %<. u 

vi i o if o S ^ - - o * r 

pomon o! ^ v. > ^ 

P ( u H i s < ' ^ v. 1 ^3 '^v,'\Ve- i i f I 

dKr-oo lUMo-n ptokiu A die rcw.ne.i of a portion of an An>ue. . i-;-\o o:->w. o\ the 
invention ss prepared and purified to reader it substantially free of natural contaminants. 

reate pt c ctivitj 

fio f«sr jm jlbunci 1 m r proU * si r« mexMuX 

teckiioloiiy (Keener a al. Nature 256:495 (1975); Adder et el, £«f. J. Immunol 6:531 
(1976) KoJ 3 i '3 s 1 ' et aL, is Mono >«al 

Vntibods* 4 d 1 Cell Hybridojtoa Elsevier MA pp 563-681 (1981)) In general, m 

^vVi'SOS Of 

a 3 si v ■ A ! sion pj e n \ < c i I cb cs. ajx 

^\;r-:tcr;-e and l\r> 1 ^ s \ ' > * I ne ma> be 

employed in accordance with the present invention; however, it is preferable to \ > the 
t i s ■> < < ^ i ; ? $ i 

elK >. Jw ! . 3 ! I s ! x v ; _ f ) '3 «. ! j Ui 

I t i AG" 252 i \ -SA'> Gn rpbnctet , 

c !< o ed d ^v 1 ! » <. " ' 5 v ? ^ N n ! <. ret 

n bo p&ble of hind * * usion prMein portion ft 

AbmGo ,'n?n»n pr-stem oi the invention 
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p939\ \1 emath ho , add tf tonal amsbodtes capable ot b >< 5 ig to at aibumm msson 

protein of the mventkm, or a portion of an albumin fusion protein of the invention can be 
produced in ? t x s r r ^ *-~ ;r o m ^ s d d*v booh .■ males use 

ot the fact sr n ! d t . si '-^ ' . > 5 ! ^ o. - i ^ > 4 an 
,nyfh>d\ vvh^h h'Cs m ~ ^ '-<v,v 1 - x..eid<n„e h ^ f >■ x r > \ n nxxxfk 

N x are used to immunize an animal preferably a mouse. The splenocytes of such an 
animal are then used to produce hybndoma cells;, and the hybndoma ceils are screened to 
identify clones which produce an antibody whose ability to bind to tint an albumin fusion 
p ok n of ! h vent n\ (or portion oi tiburob fix n) -speci.fi? 

id > ^ I hx\ 1 k s > o e t! ! i >i o j d an n * to n 

fusion pn tot » <H s ^ i x 

f j o fto ts > s * r t m a! < e invention) 

I d JSvu tO 'i . !!< Oh si 

protein, of the invention (ot portion of an albumin fusion protean of the invention) -specific 
antibodies. 

[§940] ! tib » ! m antibody ed Such 

nitxx v 1 I e;h r i bom h;.b lh pt i 

h x > - - < x t k v n \ } x n o t f t. I 

antibodies are known in the art and are discussed herein. (See, for review, Morrison, Science 
229:1202 (1985): Oi et a!., BioTechniques. 4:214 (1986); Cabffly ev aL U.S. Patent No. 
4,816,56?; Tathgnehi at ah. EP 171496; Morrison et ah. EP 173494; Neuberger et ah, WO 

>0J P p is t . 1 < N vT> 87026" kadtanne et al 

Nature 312:643 (19S4); Neuberger et ah. Nature 314:268 (1985)). 

[0941 1 < ' - i ' m. 

> >'\ mu» or aporhoo o/'on " < * of the mom/ion From A Library Of 

\ ! It i f ! d into a hbra-> 

* i \ * < ' O Ot * Ot tip 

^ i Oi \ t S I ! 

or xx s s e S » 885.793 is i 

reference in its enbrep ) 

[0942] hs . i « * > \ s ! >s m <. < - of 

human PBLs as described in International Publication bio. WO 924)1047, To rescue phage 
displaying antibody fragments, approximate!) iCP* £'. coil harboring the phagemki .are used to 
321 
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i V ~ < i * x 1 " ' ' 1 AMP 
OLU; an J grown to an 01). of 0.8 wilh shaking. Five nil of this culture is used to maculate 
50 ml of 2x TY~ AMP--QLU , 2 x 108 Tli of delta gene 3 helper (Ml 3 delta gene 10, see 
lr,u + KTi ! Pubka* \\*» v i <>* ,ae Al i *\ i i ( >on •« 1 * 0 for 

45 minutes without shaking and then at 3?*C for 45 minutes with shaking. The culture is 
cent uged t. 4000 r.p.m r 10 j. a e pi < spe let N >> x 

t ! i w i < f x • now Phage ao 

prepared as d >\ 'a '< |\.f u j <. < 

(09431 Ml 3 delta gene II! is prepared as follows: MI 3 delta gene 111 helper phage 

does not eneve I nerds have a 

ic a,<.de by 

t Teo\atg ib 

II! protein during phtuto oxophygenesis. The etlfetre is iaotbated h a ; v « •> % 0 * «:h mi 
shaking and ; s a lot i uthes km at 3?*C with shaking- Cells are w town (IE« Centra 
B,400 r.p.m t ^ ■ * x > j i v. s > irpieiilks/mi 

n a k t ! < ^ x i v f 1 _ " x " Oh a e 

>a cles pu s f , d ft € ulnae -k her >y n >£( < itio s 

(Sambtook et al ! > vs o nd<. 1 ;o x a- 0 !ls - * * > ^ , t pa^ urn niter 

M i \M - i < p \ i luci g 

|I.I944| v \ s i s v < I PBS 

\\,Ji I nV .a ore- ><> a . * 10 a o 1 m e , . » ^ ? \ i \ el <\ i' t - > > a 
s ? x i \ n v\k v. \s P\> Maneb 

fhs* N . - ee "m u v t o ! A pp ^ M o' phi e 

o - i v t\ " >o<o k agxo itare turn! a s <- < 

and amka i e , v f e^ t r •> u a *vr > II v ^ had lis rimes 

with PBS 0,1% Tween-20 and 10 times with PBS. Phage are elated by adding I mi of 100 
iM triethyknun o x * md ovc ntaba vhtch the 

solution is immediately neutralized with 0.5 .mi of l.OM Tris-'BCi.. pH 7.4. Phage are then 
used to infect 10 ml of odd-log E. con TGI by incubating ehued phage with bacteria for 30 
linutes at 3 ^ ! <>. a o ^ a, » . ^ ,n i i 1 

ng/ml auvpieli.liri, The resulting bacterial library is then rescued with delta gene 3 helper 
e d< \ jsrap;:fe phage for a m e \r,-w \ fv "\u 
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wo mmmi^d pcumiwuwifte* 

peated for a < d n s a $ « b ng ed 

20 limes with PBS, 0.1% Tweea-20 and 20 times with PBS for rounds 3 and 4. 
109451 ' 1 f ^ 3rd uk! 4 ^ ( f 

selection are used to infect P. coP HB 2151 am; soluble scPv is produced (Marks, et J 1990 
fk « olo ies i h assas S I i rokrodtre plates coated wis 

either i protein < ? rion of a» alb j m $ 

Prrhu t.hiriv.u v os ! \ s v ) i 1 v ■> \ WO 

92/01047) and then by ssquer.ci.ng. These BliSA positive clones may also be farther 
characterized by techaiques known in the art, such as. Pa example, epitope mapping, binding 

i < < \ v l i i ' < « 1 V >ffi| > j ^ = 

. «. mtivitj 



|994b] \ :u - skeletal rack and liver ire h n-xes ^ vsues asului can 

>fmu! te gl K'oc m.xuc? h the ea.v< ol ad-posc and skeletal 

muscle, insulin i s * the signal in that eventually leads to the translocation of 

h in ^ t. 1 ii k\ * \ 

da ^ v. * m i t < i we mordant 
fh'j -2 -De ' a vehe as e P/aom 

{mill A number of adipose and muscle related cell-lines can be used to test tor 

g tXo$4. p' s * ' t ) i 1 i 1 

c m <\o i m .; v - ! ' > 1 > a-d w Pa particular, the 

3T3-1.1 .murine fibroblast coils and the Lb marine skeletal muscle ceils ear be differentiated 

. .m sv^c ru imme 1 vsiro 
models h-m , \ v , i v * t > i - I 

Wang < * m % $ i 991 , \ I sp< I et 

169 (i) *5 N <B* N > sak ridis et al., I 1 431$ 22 i 

x 10\<. ltd t !«. •> e I v * - v > > v * u 1 U 

C «h xt i rested, i < % i s po ! 4 n post 

h data ecikrm and a abated overnight * 5 C In 5% CO f he ceils are first 
m ce ma ^ i v. ^ me low glucose HMfM roedmm and am ihea ennoi a ah 100 
323 



• \ \n, ^ an? v. 1 00 {*L/wei! of either buffer or ©i com tatio 
oac or more 1 1 the therapeutic drugs listed for the treatment of diabetes meUirus for example, 

nKUT^MS „ <,C s ^ * i ^ 0 o\t < i ! K I ! s 

thereof) for e hours at 37 ■, In i a^occ m ptc^nco -o \ i n The plates are 

Wa<dx\l sv 1 n H >« I I I v 1 U i t t ! V* > 

1-h *M s i J ^1 m e or "0 m;o at 37 < 5 foe f n * v o< , s i d d pi 2 
\ N s\ i o v bid MA 1> 

3179), As control, foe same conditions are carried out except ia the absence of mseim. A 
final concentration of 10 pM cytoehaksin B (SIGMA. C6762) ss added at 100 uL/well in a 

SO, sG -i K Kh , U ^ < if f.ttlt 1 

HEPE8 buffered saline. Labeled, i.e.. 10 uM of pHj--2--deoxvgiucose, .and unlabeled, i.e., 10 

three times with cold Phosphate Buffeted Sal me >: "PBS", The ceils are lysed upon foe 

addrrfos ot 150 fU s d \iKvi uavJ » <o < 

ui N r * t ial to which is 

■added 3 -ol I < 'hi Dte vials are counted m a I ^ 
Uptake i 

detennhn «. er minute "cpm" -• N Spe i k 

i cs espcvtneh 



(SMS] ( ui s \ I v <. > > A\ . o I - i i \ The 

hhIiu 1 is removed and replaced with 25 m.L of prefoifiererUisdon medium for 48 hours. 
The cells are incubated at 37 T in 5% CCK 83% humidity. After 48 hours, the pre- 

? x i odium f* r +s 

e, v ! s , ,\foj CO; 85% Jh n difv \ftc I * hours he 

nKditun n? u c n s s If - ' s i s e Post- 

i < N d^> r-'d „ v! U ? v txuti s ts 

c<: o > 2 3 d ! ifooestc > chared trot i 

Zca-BiO, iKC^b'vHHVo, 
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wo mmmi^d ikitsi^a ^um^ 

P949] it has recently beers shown that GUM induces diflmntfauon of the rat 

pancce-anc it i a f K d ediduv MM 4 " * ! v d-.oend-nn iKtwuv Much is 

j^souated v. > > iO >x - 4 > ! ^ ^ i t A \ In i \^ 

II a il > { I s e v > ^ < t * > r <. mKK \ e\cl < Hit 
C3LPT receptor. 

fQfSOj !MNMv< I , J * 15 s v v h v kH 

U s<\ U ! I x '.its! Hi fix RVMid <. i i 

) h H * < u ^ <. 

! < , > > > v i | * •, vi 1 ^ v x v5f o 

ptvdnce la iti 'Li S v N 4 \t and 

decarboxylation, or APUIX acMTy ; 

|095i.| ARIP cells : These are paacreatk exocrine celK c < i * jl i \ 

s Hettum! on i)i.h« u «u I' , t. k»i ...\Hi f d, < CR) 

1674), See also, references: Jessop, RW. and Hay, RX "Ch^actemtks of two rat 
?ui«>,oU x n ' 1 > 41 i lo _J2 (l$£0» 

C coked, M,Uu' > » 1 i * I i 

tr<i;wcnrU<> <t 1<c u < o.suere^v He! t c J > - H4 

2476, (1989 (oux et 4 4 Use ceh-spseifsc tmrapt o I PT2 contains two 
i U e t Hn ». o «t « , ^ h %' DNH Com.- LX\ * 1 O ^ <a II 

Is! > 1 > v I >\ 

<, , * «M > 1 - "Ht 

{mt\ The RIN-M cell-iine Is grown m RPM! 1640 medium (Myclone, 

/SH3000 ?.( ; wid )<>/. eta * rum «J-?vC ;e H SS 3 and is sobcuhured 

every 6 to S days at a ratio of 1:3 to 1 :f>. The medium is changed every 3 to 4 days. 
im$3\ The ARIP (ATCC #CRIH674) ceil uk Is grown in Barn's PI2K medium 

(ATCC, #30-2004) wim 2 nM L-gluutmme adjusted to contain 1.5 g/L sodium bicarbonate 
and 10% fetal bovine serum. The ARIP eel Wme is subeuitured at a rado of 1:3 xo 1:6 twice 
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pej vs «.4 The media o is ^ ban god «\ er> 3 to 4 days, 
si-av Protocol 

|if§4| i v . - ar, -ee , a s ' vi'l ^ i^f^vs i j v. c n! avd ha <o 

72 hours k 50% confluence. The cells are switched to scram -free media at 100 k M 
After incubation for 4$ -72 hours, serum and/or the therapeutics of the subject invention (e.g., 

t s i ! Us ii 

well, it i N t ' 

i J 1 1 V , C ^ < v i \! £ th H< 

hour incubation. 5 microliter is i<j led ;n . e i fo; ■ nsvthor 4 hours 1 1 a- reaction is 
terminated b ? s > s 

The ceils are bur. v v-hb > * microliters ot UK, <. > 1 H < lor 15 rnin at 4 < The 
PBS is removed and 200 microliters of 0,2 N NaOB is added. The plates are incubated for 1 
.hour at room temperature with shaking. The solution is transferred to a scintillation vial and 
5 mL of scmhllalion fluid compatible with aqueous solutions is added and mixed vigorously.. 

I i i v „ t - ^ <• i o' > K.r ^ used. 

As a positive - com 1 iVui rah serum is used. 

|09SS| Glycosuria {i.e., excess sugar m the urine), can be readily assayed to provide 

^ t * o s„ v x < i as 

v. i O i ! 5 Nil i t x x 1 <. v d 

it rs * or«. & i 

ri. s N v , ^ , ^ v v ^ am-) \'i ni)\ x i >u \ 1 

s r s i\ ok iss vol ,v« the pv lu v mu 

te owt> In th« ! N > > n hi s 

(<i> , i , oii\u i' 1 I" 11 r -v N 1 \u ^ o cs h ■ ,; \ s„ > <. i >hdim. 
glycosuria cao be measured even more precisely by obtaining blood samples and assaying 
u-mm , 

EXAMPLE M; Assays Detecting Stiamiation or Inhibition of B cell Proliferation .and 
i>lfferent.mtiao. 

fbdSbj Generation of fimeiional humoral imnume responses requires both soluble and 

cognac Signaling between B-Uneage cells and iheir microenYiroimiv.ra Ssgous may imparl a 
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wo 2mmmm> ^cf'vsummu^'i 

> p.m s h I ss J i v. !?*!<. spi^rwrw' i^J pner >? i 

tx j s * " Ok ets \ „\ I o a s v - „ u 4 < <^ 

maa * r\ ^ „ s * <u : ^ < <• eel! 

responsiveness including 11,-2, IL-4, !L-S 5 IL.dx ll~7, LUCK HA% 11-14 and f.L-15. 

Interesting!) ess signals e by themselves we ik rs but cm < % > x 

various co-stimulatory proteins, induce activation, proliferation, i homing, 
t . ! m » n * 5 s< > ( moss 

|Q9S7f Oneoi'tl v> m < J *-e< >s f uop eiu tlto 1M1 

! CD?0 ; and CD] \ found to 1 * trie* rotmtnt ponses 

\ssnys whit i n iy and/at tbse nion td idt 1 to and 

di erentiation of these U \ ' s s and theit < - in 

ki n t t ^ t ) s i 

proliferation and < eiow as diow tor the 

iV^'ui - K -a - > o obliteration* or nd ont or of f5 > el » 1 xw their 

precursors, 

|0958J In Vitro ! ps d\< 

p3 U i - t 5 I i ! J ,>{)! s 

oi variants oi albun s > < n I ess < ? j ' 3 > > 

It a > > v ,t The 

activity of an albumin fusion protein of the invention on purified human tonsillar 8 cells, 
treasured i in a 

^fflJffd- v s i i s o m < ^ s t nj m ed so 

U } 'is <. ( s t oU\i )in s'ul a 

u ^ sx \ > v ! ! H d 11 

u o i . >i ! \ <a vd ' : <. ~v' i' nor Tvj r< i by 

i •> v * , x ,s > ! > t tk J using 

this assay, . assay hived e-- isolating human tonsillar 8 cells by magnetic bead {MACS) 
depletion of CD3-oposdive cells. The resulting cell papulation s greater than 95% B cells as 

\ \ v. iress of ( 1 x N U ! I 

p9S9| \ tnou\ di xi sns of <. id •> I a 96 \* e:l 

pkae \h c J j N r" s^.k t ^ n d jtn 
10% 1 B^, 5 \ G M 2M ! it . e s*u w« m ' « 
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SAC) m a kna; volume of *Mhd Proide 5 N hi- t n N * i psdsc 

i u t vt| i wph tHmwmniux ,6 " ft tsM$ tar« 72h post factor list f > \>n. \ < mHv^ 
! < ^ s s < > T f aedium respectively 

/« vivo Assay- BAlB/c mice axe injected (hp.) twice per day with buffer only, 
or 2 ! ' on p'Ot>. r\ 

aS t > y i % N % ^ ^ i il's Sf 

s A s\ h n onx they 

enticed and \-ux\oi <. j ses. Comparison of H&i 

smiom from ud spleens and sj eated vs 

invention identify ; results oC the acdviry of the fusion protein on spleen cells, such as the 
d'tt Snuo »>t } ei i svi < - m n 1 

eedukmy of the rod puip regions, which may indicate the activation of the differentiation and 
proliferation K I ( ! kimsuwJx^oehenueai studies th i, a S ceil v !$• t ami- 

r > u v i % 1 s k <. s 

swell as splenic «. <. } c due to increased P J representation within loosely 

cod cd * » x si , ^ tt,;t m u m .4 i s «.o T-eed ee o 

f low cytometric analyses of the spleens from mice treated wliS the albican 
fusion protein is used to iridicate whether ih« x n fusion protein specitkahy increases the 

! I ti lOl ' I s $ . POM , ^ n 

$962] \ s ! eaemttton in 

v ! v ) sa is I < t c; \t\ 1 M i 1? . k in 

compared between huffer and fusion protein treated nuee, 

EXAMPLE 37: T. €dl. Proliferation Assay, 

P>963| A CD3-mduced proliferation assay is performed on FBMCs and is measured 

Ou|X, ( v ' I X 1 j ilo U 

eoate4 with 101 u w< of xnAb to CD3 (HiT3a Pharroingen} or isotype-niatched control 
\c P ' * - e e > 5 s| ; ! s " hen 

oastxd si:"::,- dnxw <. hk> IW k ^re kv'.ated h\ 1 , m kicuW emsijbcaOou k rom.s.i 
i t c d V $ , , , s m vi - | i i 

RPMi Of * 10% FCS arid P/S in the presence of varying concentrations of an albumin 

hi. am i.a d akn * ia\»on p-o*esns (.ontainmg Iragn v. 
T tv xo s and t dbumh > t m e s \ajicrt a s s ^ s s i 
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ui). ? ei> < an alone aro od»ti i! \* „< r v Knre ,t 3? 

degrees < | I v<> ,o > U 1 ) ' > n i. | j . t t s 1 nd 

siorvi 2 'CLmcs C toi \* v . < v v o\ v ! v ^ > u 
tb^eiw Vn v 4( , * * >t Id N f i b - v - ' - j v 

lb m > me v v 1 'i- \2" v > v orpooab 

of *H-thymidme used as a measure of proliferation. Antb€D3 alone is be positive control 
fos fV , sjt.oo V ~" il^' 1 V* ,s < jlK > v I < f ■> ! 

is;! 4 v ! v Mr n .diK 

for th . v is >f n -> n < ufihe iounUma 

i \*W* i is * *>l 1 u**i n Vtowm* k>\ ihc fayeation os the Ezprnmm of MBC 
Oa^g II Cgsrmi«lat<>rv and Adhesion MoUmks and Ceil i>Iffey^%don of Mo«6cytes 
jgJ.M^M'gY^.ff .^y^ B aaaaa Besdritie Ceils, 

P%4| ^ v ^ n ' 

found hi the -peripheral blood: adherens PBMC or elutriated monocytic fractious are cuit&red 
fot?40da> with GM.-CSF (50 ng/ml) and IL-4 20 ng/ml) tlicse end % ells have the 
characteristic phenotype of immature cells (expression of C CD8Cy < I C040 W& 
MH f Ui <. x r | < 

change m surface phenotype (increased expression of V < class I and 11 ^ i Jto and 

<. <. ! I , v. i » i 1 S N Uu.SC * 50C.V 

-b > e 1 a | ; e !\ ^oh r i i t * il 

dendritic ceils, 

10965) P ACS anah f lace ami g s is performed as bows Cells sire treated 

Mh hi TiliH> Ik h^liK' i P N 

(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and 
x 1 i i > , r 1 amibodses 

v * x \tl v uc s > / c by 

flow cytometry on a r \CScan (Becton I bekinson). 

10966] Efga k s ! and by d idritk ceils 

in particular II are important in ' initiation of 'Cecil dependent immune responses. IL- 

12 s > > intbenees the development b ) ' helper F-cell immune response. J 1 induces 

eomte-ue T and Nk ei > > i s >l n^s \> . s 12^ < » t 1 s 

Dendritic cells (Kf/m!) are treated wltk increasing concentrations of an albumin fusion 
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.1*0 ' >\ ihc invention foi ^} u , ^ < ng'rnh wadded to the edl cuhire ^ ! < 
canfcno Su he c k-s 3K > collected aad analyzed for 1L-1 content 

is "tg con r ^ a ! i s ^ hit teg 1\ i ^ i ^ M ^ s x '\ bv m\ivi 
protocols p;o% , k\ v <.a> h 0 ? .0 au u~ v 

[§9S?j i'V n ' * s- ' VJV * i ,<< v < 1 < h\ 3 ^n 

molecules. Three major families of cell surface antigens can be identified on monocytes: 
dheskmn c ? < voives. 1 ! v. e » ? \ v. dul s n 

s i It as 87 ^cd 

U" \V-1 n - . ^ > N ^ 

1 ( v. ) U "> louuj 

P%S| ! \\ ^ - v ! <. \. M.t.sU.' 

are treated i > days with mere h t < 00s oi dbomlo fesiot protein of the 

invention or I uvMt w a^xLo J w >o -v««n f -n , < iV \ N > mM 

?odi »23 * < <f v ed « ion > 1 r PE-kbekd 

monoclonal antibodies for 30 in at 4 degrees C. After an additional wash, the labeled 
edls m 1 < 1 x - 

[#%9| ' v. \ vo ^ 1( » nx L\ >. e\ t at 

.Kuvax u-uv.tl (or 

t v j , - 5 i s 1 v. t WvMl TH Xtt "it 1 i I ) 

k do; fnn v 1 i 1 1 i i i a s '< v 

amocytes. Al N s can be screened using the three ;a> 

described 0 1 ' s n ! v » x >1<V( , t ^ 

pacified fro < 5 {Anierkan Red Cross, Baltimore, MT>) by 

! % > \ 3 to vt PBMC 
by eotrntsrikw cekrifogal ehnrbtlon. 

[0978| Meeec^v \u-s \ i >s is. H ^ 1 h ^ a- r «*\\^ *r<f$rtw\d\ 

OSC viability when n\ < serum < < i 1 Ceo 1) < ills from 

1 ^ v u •> v ■> > i ^ < > i ' ! 

as \ c>-\ % ci t„sc t ! V ? o ~m tu*n 

P di d eh \ *\ s , r ^ - - - \ ? s\ M cv i 

enh I p opyle e 1 bs serum fre medium (p idve m I) 

presence of 100 ng/ml THT-alpha (negative control), and in the presence of varying 
330 
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concentrations of the' fusion ptoiein to be tested. Ceils are suspended at a conceattation of 2 x 
I" I J mr $ n if 5 pg/mh ,a t * *. i 

temperature for S minutes before FACScan analysis. PI uptake has \\\ demonstrated to 
cor i 'o> ! ! 

[Wlf % 1 1 <■ ' ss^ v f 

i«, tbmr rs.mo \ <• k v v i i i > i \ s v 

elease of cytokines erst i v 

f< ; i > s n «. v. c N n° v on; 

* ^ > us iU i s ' 

hm sn the absence of > fusion protein. For II,- 1 2 producnom I eeiF are primed overnight 
with 1FN (100 Tj/ml) in the presence of the fusion protein. LPS (10 eg/m?) is then added, 

< j v i s 5 ! ^ \ IN! 

<Sp i Ui N < *M ant 1 II A is 2 " s us <. st s s in t 

is v r ^ x < s " is x { < <ed ^ith 
the kit, 

i0972j Oxni % ' Ku K) <k s- m pi <.d m * pUs t N ^ H> 
ced/wdi. Increasing concentrations of an albumin fusion protein of the invention are added to 

s < ! s Rl s s , i 

m shorn s) % u N o^> , < > <s. . < v „ << 1 *< > o s n f 

t s n 1 s ! r weil o.t so red solution (1.40 

i)M n < I M s ii ! , - a uj , s i s " ! ss ( i m^ > t. -i ({ 

M s s< \ ! i t p\i v V * Hie pates 

i . \, . e i.u> ^2 be < « pi IN \aOH per 

vveiF i;sa ahso-btuss 5 n- I * 3 5 um os o produced by the 

iiiu po >\ u i » i fkxwnmoh - ^,\'' tm $> h 
experiment, 

I Vdhl j I • U: ".»» ojf Albumin f i - =• tp. s ,.• i- ; ;.-;C»ea ^oh <« ««h 

|09?2! On da> u human u nbiheal vein end nhelial eel c (HI VB< « s< Jo a! I 

H „ 1 N 1 ) s s j , , uni (i BSO 

1.6 uuits/jTii heparin and 50 nmts/m! endothelial cell growth supplements (ECGS, 

B OwJunm » Inc.). On day 2 > ihe medium is replaced with containing 10% FBS, 8 
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units ml heparin. An albumin fusion protein of the invention, and positive controls such as 
\ i F nxi ! v 1 m ' i \ t •< < i -t , i i O) 1 ^^4 'we 
medium k replaced. On day S, cell number is determined with a Conker Counter. 
\W14\ \n in rease m the r x i <> v 1 « ells indicates thai > on protein 

>U v. ' l i t < * I <. V v 

indicate sat the fusion prot ! , — s ? vet- IM cells 
MM !£L£ R»« Cornea* Wound Healing Madel 

[09?5| Hits animal model ! < ? i i in protein of the 

mxetnjon . \ n 

M 1 s C 1 c x i )i co r > 1 Ha} 

i I f f v xx,-* r\e e^ 

Mui tc a pockc-5 th\ base n K ' k.n 

l> pellet <. ! t ' e t of t 

invention, within the pocket 

Treatment with an an albumin fusion protein of the invention can also he 
applied topically to the corneal wounds it i d< y t rearm 

for five days). 

r X \MPI * 21: Diabetic Mow* and Uueueoilnxud -Impaired \\ - kndm lodd 

Diaheik db 'db i k/< use Vfodel 

(0977] \ > , m < ' ik m n it > u L ^ tlx 

iu>.koo^N uo ? v I < ) i 1 ! 

^ ^ i * v oeuc \%ound 

is m oi s, n C i < u a d re pit e u < a <> rathe? than 

contraction (Gartner, Mil c of. «/. Surg; Hes, 52:589 (.1992;; Greeuhalgh, D,G. <?/ /tn. J. 
/Jo": 1235 (1990)). 

109781 diabetic iave \ 1 , fcan >s 

I irr sc ! i n n i - ! ^- i- i <unx- ex n. >~ so > ntv normal 

v. o N j-xi db- *r s 1 5 r < N l < . ' i v «. ! n o,,e i - a „ o autosomal 

recessive initiation on chromosome 4 (db+) (Cokman cl ai. Proc Natl. Acad. Scl USA 
77:283-293 (1982)}, Animals show poiypbagia, polydipsia sad polyuria. .Mutant diabetic. 
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mice (dl <. v\ K<t blood glucose, tr^o^ed or ;>rm »n tn im and 

suppressed cell-mediated immunity (Manuel et ai, J, Immunol 120:1375 (1978): Dehray- 
Sachs, M i' C7w £*? Immunol 5I(1):\ 7 (1983k Letter et at im. J. of Pathol i?4:4d~ 
55 i M \i Us > - > ' ^ MVuAOHhir cvr^ 

basement membrane thickening and glomerular filtration abnormal-lies have been described 

a < { ,' \o"< mm > it 

I , tl \fo V ^" i , >S0 v v nv v. * ' ' 5 !l' Mue-iH 

D.i ... , o ' v v « n ~ .develop 

hyperglycemia that is resistant to insulin analogous to human type II diabetes Mlandel er 
,/ Immunol 1 20:137 5-1377 (l§lt)y 

P979J InwhauKiMnM u\ed 1 S K i <nn ti t m this 

fioJdiMK w,' K v. >v , 0 . ' ' 

PathoL m:\225A2Miimj). 

imnn\ Genetically diabetic female C5?BL/KsJ (dbMdM) mice and tbeir non-diabetic 

id > ui heterozygous liUenuates are used in this study (Jackson Laboratories). The i > \ 
are purchased at » weeks of age atxf are 8 weeks old at the beginning of the study, Animals 
v i . 1 kxd use ms t ' \ k 

performed using aseptic techniques. The experiments are conducted according to the rules 
and dehncs o n ( ome Sciences x Instii i \mm Ca md Use 

< <. , I «, Animal 

[098.1 1 \ i f <. m i M h id > 

tTsuboi, R cad Rvtbm, D B /. fxr ifo/ I22:24S~2>\ I WO Briefly, on the day of 

O Mi! ^ v i. v. i U A v iO * ^M * (0.01 

\ i > ~ >v < 5 ! u The 

do uuot oi nv H shn 1 and sK ^ i m \i m! ttl inol <*luiran ane 

s s \n S nun ftflb 

thtctaiess uund ■- < a- meatM n\>ng , Kayo-, to.sne me M mo.d aMo loIieMUg 

- o \ kin > ttcched to s I n'c \nunsbn The 

u\ r is To * i !>n !/<t;o Mm v < mom 
top ! cull> lot r ooommom day\ 0 - , ^ m v. deo m ooumiuu Prior to Mctmcm 
ttOi.nds.ce, ' i 1 I oath sierde sal o snd gauze sponges 

|09$2j Wound exam hied am fs>< d distance at the da> 

en v d r h i e ^ <-umm; h\ da^U 
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nnaisuretnam on days 1-5 and on day 8. Wounds are measured horizontally and vertically 
t v Mhated I i- <. > < > ^ v ^ * ; ^ 1 i „ ^ v 

i M a * < <-> c< ed hya c s s > 
|8983| *\r ' ^ t ^ v \ > ! v o ' a 

< tfe~e-it doses N ; er da 8 c t vehick 

control pvup n ■ c ! s * > d * 1 so -u , solution, 

s s v i o \ ctl 

!t ) < AUi s \ t Ik i i an s >. \ 

and Immunohistochemisir)'. Tissue p v. i i are placed in 10% neutral buffered formalin in 

^x .<)vi\ < rrovevnru 

10^851 <; n ! > ? < , v s n roi t an 

evaluated: 1 ) Vehicle | c d group 

|t9S6| Wound ..!>< „,k n a;niu\ i u u -.a -o^j t >u u.v -^xxt-.J horizontal 

axis and obtaining Che total square area of the wound. Contraction is then estimated by; 
establishing the differences between the initial wound area (day 0) and ihat of post treatment 
i I j \ i % U n b 

Calculation ^ >. t h;mrula: 

a. {< >fce uea on day 8) ■• [( \ ! i day i] 

(8987| -f » ! » <^ 1 H v 

i ! ! ! R i J i Jj 

rnicroiorne, Roovine hejuavoxyiin-casia (H&H) staining is performed on cross-sections of 
s < t ',v "v. a s 10 v J < s ^ t h the 

i c un o , s^ am the m< i si o o| c * ppear mcs ot tl ( scwired slua is altered b> treatment 
with an albumin fusion protein of the invention. This assessment indented verification of the 
psv k v> ! , N ^ . <. n , ' - h i >toi 

and vTu- < ; % _ ■> 1 -?0 A 

calibrated lens micrometer is used by a blinded observer, 

sj e sections re a - i >ehemieaii) with a polyclonal 

rabbn unnhumas k ! s. * < >ar$ skm Is used as 

^ v. 1 roi while run e IgG sed a e L Keratinocs 

»o is deterrrdned by evah e extent of re« « s e, * I s v < »s « . 
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calibrated kns micrometer. 

{¥M9} f <M - < - > *G i > i - 5 sP(. «^ w x >^ is 

demon .♦ivUfV bv <;^rt K \4 ! ! < h in *. n ^ra 

Hus ; - col 1 1 uscer ser ed is pes % « <sue - ntf >l a •« human bra n ri ?u« h use 1 as a 
aegat ve bssiK ml Each spi s < vith ami« « 

j ! a i << ! i v G. Ranking of these sc *. d 

o ^ v vN , s ~> k > 4 5 S i ^ ^ ■■ Je : ee -ee. ;w°V-;\y \ 

prolifsauion to the higher side rejecting intense i a> on 

[9990] .Experiment! data are analyzed using an impaired t test, A p value of ■< 0.05 is 

con skfered sign i 1 scant . 

N ^>'0 1 >t g. 

{0991 j ' > -< >e- > van ^<d> demented in 

various in vitro and i?i vivo systems {Wahh Glucocorticoids and Wound healing. In: Anti- 
inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (]«>89j, Wahk/ al, I 
Immunol 115: 476-481 (1975); Wetb ef aL J. n I u 1684-1604 ! \g 
ii» ni',u o retard wound healing 0y inhibiting > s o decreasing vascular 
c< s t ? '><.>» h < 01 , s n H d 

! t ^ > x m x \ > v GO i < - H ) Itey m e/ at 1 Clin, 

Invest:, 61: 703-797 (1978)) and producing a transient reduction of circulating monocytes 
(Hapfes- et al s J. Ciin. Invest, 61: 703-797 (1978); Way, "Glucocorticoids m4 wound 
k oo > i s v . i ^ ' oi A i > e%s 

\ V S ! ^ . V ) 1 t Uj 

k n ? <> ? 2° * V 1 

(1991); Haynes ei al, J. C/m. Invest: 61: 703-797 (3978); Wahh "Glucocorticoids and 
wound icisi ' Anibnkannnaiory Steroid Action; Basic and Clinical Aspects. Academic 
Press, New York, pp. 280-302 {1989); Pierce et al, froc. Nail Acad Scl USA 86: 2229- 
2233 (1989)). 

[0992] o . C > v I s 

the healing process, the effects of multiple topical applications of the .fusion protein on full 
I s ex< x s in which it s ? ^ 5 n 

administration of methylptednisoioae is assessed 

*'o<- g & nafc Sprag» >awlc> rats wek y 3 Og Charted River 
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Laboratories; are u<;cd in this exaoad, ! he an ■>> d purchased a; 8 weeks oi ag< and a~v 
1 \ <. v 1 t 1 „ ' i i m s run, h 

systemic adrninistrahon ot cento spoateisolmie s ! 7 mi: l.e/Yat intrarnu-vuhrly} m the time of 
wounding \mm s « * . ' t v opened •« e Ail 

mamnuMo s ire ,n. n s i , onduuedacco 

Cxi nmnn. 1 I ! * ^ s * r . * > v s v <. j » 

The wounding protocol is followed according to thai described Hvu On the 
day of wounding, animals are anes then zed with i intramuscular injection of „ n i (50 

I 1 > S «" i ! K, i i s. < I < ( sv, J; 

washed wid <> < - , m » u oiuttans f hc s ca a is dried with sterile gau» 
prior << la i » J >v .s a,U , <.r tCi ! Hwum <k ? tn 

fhe wounds are left open for the duration of (he experiment Applications of the testing 

xseque? e nisolo s ation Mm to trt itment, wounds 

»e cos < J J v s n, v u> i .sr, sponges, 

Wounds are visually examined and photographed at a fixed distance at the day 
of wounding and at die end of treatment. Wound closure is determined by daily measurement 
! ■ < calibrated 

no s u > d } v; > <. «. d>. j ' ! it ^ atH ii' 

the wound is coven s epith 

|0996) i i n , | i , 5 e different 

doses, .from 4mg to SOOmg pet wound m day for \ days in vehicle. Vehicle control groups 
> v< -d o x v. solution 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

! a ' ^hOaigK-; v % - a ^ 5 \ n - t 0 Lu vested for 

bru^ egs v itcurv „ are ^ ! , i > s <, Cs 

t-Wl V - Si ' „ x 

v ^c s x > t s > c | lv 5 without 

glucocorticoid) are ;\ lot ed i) I ntreated group ^> Vehit e placebo c< trot i) treated 
groups. 

|0999] Wound closure h analvvcd by measuring the area in the vertical and hori stoma! 

■> 5 on teaamme the to n j < t -mho \s^-.nj > „^u< o i t u 1 1 hs s h - p n „ 
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deferences between the initial wound area (day 0} and that of post treatment (day 8). The 
voui f yli 64s 5 Vconcspoudmgsn^ordvdontmirrO, Oak tions 81 

using the i » fo n< I 

h. [Open arcs on day 8] - [Open area on day ij / [Open area on day i] 

(1000] Stt u \ < ' . doled blocks 

are sectioned perpendicular to the wound surface (5mm) and eat using an Oiynypm; 
i < P>.m * * <. i V > 0 ~ w r ^mce -\ , s < m of 

! v i n < v w> ^ ! - ^ u su w hoiks, the 

! fdu irocess i > e f ed s s improved by treatment 

with an albumin fusion protein of the Invention, A calibrated lens micrometer is used by a 
blinded obsc to dries s a ma f the wound gap. 

If POtS ! ttM '\ >Jeoi-PlM\ 

considered significant 

F.XA MM ,F. 22: Ly mj>jtedy ma Animal Modei 

\nm\ i j opriats and 

con-Ms * ' Ox vn i v 11 n pmt, n 

of the invention in lyinphangiogenests and re-establishment of the lymphatic circulatory 

NW 1 U i . CO C i l\C v ) i wg s„ O i I lul I 

hroK quao,, , io' ■ , ! . v . - is ■> s t i- n 

•> Kv ^ , <i " KO\ % s j mi 

(1003) Prior ?o beginning surgery, blood sacvpie is drawn for protein concentration 

analysis. Male tats weighing approximately --350a are dosed with Pen mbarbrtal 
ml »q rn i , h \ •> av w ^ , s m 0 1 he ,<m < s s ^\ dixJ with 

gauze soaked \ 0 EtOfl Blood - 5 N r scrum >< t testing Circumference 

5 *ws after marking 2 

km, v M 1 N -r s ' . i ' 1 5 - d J t ! > 

> md left pa^N ar<. e , m ■> dS d o 1 txi's Blue. Chxmnrfen m 

volumetric measurements axe then made following injection of dy e into paws. 
{IUUI ng the knee join a land a mid-leg mg incision mads 



wo mm>n 



elrcusuterentiahy allowing the femoral vessel* to be located. Forceps and hemosrats arc used 
t d xv\' j s , c > i ks i naps U\s * < m on v- t et v „, <V c* >n < , > as o 
tat run n i i v o < v. Ow ^ ^ ■* -h j si \C\^eh sr 

tin area arc then c \v> A . coagulated or sottsre li gated. 

[lOSSj Using a microscope, muscles ) back of K leg (near the semitendinous and 

khiu<. ot\ ! it ^ 5.t s ^ . n I I ^ il „ ^ pn\m N <i 

ti lymphat v 1 I Us ^ ' \ , e an- dicn icl b> 

x) .. 5 \ae .? than f.'sv^J 

by catting connective tissues. 

ft 006 1 - s .! t v After 

!,(,( m ,s ^ v ! < S \J Buck) 

•1% separated skin edges axe sealed to the underlying muscle tissue while leaving a gap of 

v^ai hi K 5 * NO ! K 1 S-mA Hkv 

necessary, 

IJ.067 j 1 * . « cd hdn =. h me^ o bedding) 

Nu-ctit,; >r«i < i i ^ < d \ 

i I > o 1 i<u the 

kn it . vs i s ^ v v n v v u 

p ^ \ ! oi 7 days are mea^tm Is I j 

M tUdciU v i K ' > is > t n f 

\ est j «e 1 t <■ t ^ ' s * i s . t n ! 5 I 

Analysis is performed i a blind manner. 

fl.OM] •■ , , W ^ mts 1 ader bncl gas .atevthom ^ purest limb 

V O US v. i ad 3 •- t, k 1 i ! s t til 

v. v v. i i i s "> s i »n - 

tv s om both eosit.ro ! > 

flOOSj \ lis «' V - , v Oiihiiuv ^ v-ttl n »a/vJ 

with Pentobarbital and are tested prior to surgery. For daily voiuroetnes animals ate under 
brief halothane anesthetic (rapid immobilization and quick recoveryg and both legs arc 

S V , i } <. O ^ V U v < X _S S v * \ S j - i ' 

then dipped into instrument to each marked level then measured by Buxco edema 

4 reCChesi/Vlctorh D eeords y one perso; e the oih ; \ s g sc i ! 
marked area. 
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[101fff B )od»plasjna protein < s,. m v ; v. t >i t i d is drawn sp n nd uum 

(1.011 'I i N \ v v. ( n: At > % bioot ! :s ued 

tissue collection fhe nbs are amputated |uiH« i )erime.utai and 

control legs are cut at the ligature and weighed. A second weighing is done as the ivw 

K 5 t. > v < s 

(10121 > h'< ^ il Preparations: "Hie - vts v muscle located behind the knee 

(popliteal are is dissecte mi nets? mo! * ! u < eC sped ha 

cold metlt> (butane pWed r«o bk to v -\ >. A;e- a: - &\ * unM Upon 
seemming. the musek is observed under fluorescent microscopy res: lymphatics.. 



BXAWI I ~ » * d| has-i ndueed Adhesion Msfoeute fc\p m$t»a by 

ap Aibnmip Fusion Protein of th e laveatfoa . 

1 10131 ik n i ot -o il ^ u o<x\w < \ 1 s * I n t sn ms 

, o ve\ \pe v. n b aw wuiuce- a esion nokcuks 

A *M > ) >mpkxvasa.ndtk w, ei ,i ijr * d one' 

and pathoh j . i ins, j .tjskpov. I t, miu.Ih ' I is n 

mokcule-i iiC\M i v vascular cell adhesion molecule- ! i W, i) and endothelial 

cuk.i) i <. \ * «. t > v\i ! a I ( Tld The 

exps ssion * : ! ' - >k ul > s d ahers on b vascular &. bak im detemiin.es the 
e ffi e ; e nc y with wh i c b ks ikoeg t e s e c - t i ex t r a v a e 

^ . , t ! , I f i ^nation, ot 

e\toks - <u:J ua-vah 5,-. •< g " < r ^ k tk < c - et 4 v cor. ^ s oa \ t, M ■ 

[11114] i v. n ^ hiO > \ > t i p < am ' 3 v - ! ) a 

! \ << t M - - N f I ^ 5 r . - i- ^ > i i .o o 

i it $ mr it* r responses, often resukmg in a o ei oatconie. 

[18151 The potential of an albumin fusion protein of the invention to mediate a 

suppression of FKf-a indeed CAM e\ pro -don can he examined, A modified EL1SA assay 
f ; solid £ \ sure ount of CAM 

expression on 1 x 5 a oeat d 1 eg- oheo ^.o- ■ n m i > ;o o'sher of mc FC t v h >a 
proteins. 

(lOMJ To perform the experiment, human umbilical vein endothelial cell O'iCVEC) 

euimrto; are obtained from ponied cord harvests and maintained in growth medium (bOM-C; 
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i onei Sa Diego (~ \ - tpp en e e << ! < o T'S ami % penseil dsuepiom>eir m a 
37 degree C humidified incubator containing 5% CO: HUVECs are seeded in 76-wetl plates 

at t. *ncentr,me > ot \ ) 1 <■ ( I -< ^ <. t I ^ N 

< > \ i <. s x m v. v. kJ v s uhf t <d 

Rf\d > ^ m> v «« f f\ s\ I u s)ir,j neptmwun eel 1 neeu-o 

with a given cytokine >oVor growth f&c ; <k * * cubat 

the cells ate then md " W ^ ^ 

1 101 7} Rumen , n a standard 

96 well plate to confluence. Growth medium is removed from the ceils and replaced with 90 
u! ' M mi (.10% FBS) Sa ' t id ontrois are 

sdded ! ' , 0 < n 1 t t ikm ^ <. < k ik-d -7 demxs C for 
etin mtegnn - I ) * N es w 

\ i a rn doc i a PBS will ml M i 

is added to each wed. Plates are held at 4°C for 30 mm. 

d IX with 

M-< t V i ^> . <o \ md emmed. Do no! adow the wdh L< dt> Add !0 r 1 of aJuted 
f it. s > o the t<M ffJ i > ' o ^ V < k \M Vm-\« AM l-H^tu 

i-fi-aeieeu ed as >o< lit dion of 10 * \ di 5 

k s k t i id onmen 

d ,.ee <wshv 1 > P >S« < * c « V 

{MB} Then add 20 ui of diluted IMrAvidk-Aikafine Phospbotase (1 .5.000 dilution) 

to each well and incubated at 3? C 'C for 30 mm, Wells are washed X3 with 
1 ^s< i \ , ns\ * >«« t ^ ? ^* v < i »\ ^ v \\ on iw 1 ^ mo 

' I Mlh l\M ' i ! i i , <. w v. t 

well. Si * i nv. \ K v. . nun o* tie ! v $ \ s 

Alkaline Phosphotase m glycine buffet i 5,000 (10°) ; I0" 5S > KF ■- OF 0 5 pi of each 
10* o J i d * v s e v s 0 > j* ■>< v \ Aci "5 H - g L?4 

j 0.55 I of pN'N x c c standard 

weds, U t s ^ C * t x <-o i * i ' M N av mdvd 

to ail ! t < k { <• 4 ! i a out d 

subtmcuon option is used on blank weli^ tilled with glycine buffer onl> lu ;o^m - »t 
t ndieute o< v N ion of AP-co < each tandard well | 5.50 1 - ng; 
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0.55 no; 0.1 B iYz). Results are indicated as amount of bound AP-eon;ugaie hi each sample, 
* \ Wm V 24 < n < A CAS Reporter Coartaawfc 

(10201 1 lv - ■mnsthatmu rmkwo ^ I ! h Ui Jit I ! ia'I md 

pro feraiion of ceils is C3 k ? s ks 

M \IA p_«nvsas ,m *( r ^ \ ^ ^ •- , v s 

responsive element rdSRE'by located in lite promoter of many genes. The binding of a 

1 u ! > i . ' M ^ ( v x 

(10:211 GAS and ISRb * v v, an :cm>o:o.. \--\ x Au-o ' mm\ ~ n i taetots 

called Signal Transducers and Activators of Transe option, or MAm There are six 
Members oJ the STATs fan v ti i v , t s SUtt2 i 

tesponse v \ l ■> 1 5 - cell types 

! ( bee? <. f v v s i er treatment ' s «A w o 

I <. ! t v. l S * J <J J t v , it, 

eeiis including myeloid cells. I can he activated m tissue culcare cells by many cytokines, 
Itmi The STATs are activated fatrartdticate tram the cytoplasm to the nucleus 
upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ' UOi family. 
Jaks represent a distinct family of soluble tyrosine kinases and include TykA SI Jakdb and 
JakT these \ivx - *j%pL> -o Ml I ^ ei o:r • u and a, j nemlh eatalytiealh 
inactive in resting ceils, 

|!.023| The Jaks are activated by a wide range of receptors summarized \n the Table 

heiovv v Adc{tvd nam <. < I 1 " 

v n, \ vS r v ( > v. > s ! o ^ <. m ^ > f * 

Class I includes receptors for IL-2, Il-T 11,4, IL-6, IL-?, IEA\ IL-U, IL--I2, IW5, Epo, 
PRi (iii b.-CSI bAio'blb 1 lib t'Nl ? ihr ooo t m b) Class 2 includes I FN- 
a, EA'-g and Ik P i t is 1 o\ s t ^< e^ ^ * m t i > ,a set 0 bnr 

onsc'\td , \ N % * t ^ h v N 

v edme o x N n \< 

|I02.4] } -e tc < hu 1 m turn 

, i n \, x ><- > . at * s ^ s v I u 3 < 

uiu.rrj> s i h ih« n \l t i , ( ^mu oM-e 

n % s , i > 1 I si n > fl 3 s\i e v. <■ , Ivan 

n mdk 40 ; >\ , t ^ ne prohie?aUon <m<i differemiatior o: ^cib 1 05 o^unp'. 
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growth • t < is r - ^kk"v .tc k?h<v.p iu activate the Jaks-STATs patb**^ (V s 1 s o 5, 
x I < \ i t K \ ^ ! ! s of the Jak 
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i 10251 rsj^' n i hm 1 trji ^ c j oh so 

the Biological Assays described io Examples 27-29, a PGR based -strategy is employed to 
te a OAS-SV40 promoter s « v ^ dc < s ^ f « 

GAS binding site found m the 1RA1 promoter and previously demonstrated to bind ST.ATs 
upon i d t ^ ) 5 f v < t a it> 

A > e x N I v < 1 . - 5 ^ i The^ puTjv Kk liiins ISbp 

of sequence complementary to the SV40 early promoter sequence and is flanked with an Xnol 
she. The sequence of the 5'' prune;- is: 
ShGCGCCI'COAGAin^ 

ChATrrCCCCG AAATATCTOCC ATCTC A A F f AG: 3 ' oSEQ IDN0:S4) 
|1026| i'h iownsoeam primer n compiementar> to the SV40 promoter and Is 

{tanked wi - a Hind ffl site 5' GCGGCAAGClTITrGCAAAGCC 1 \GCi v ^LQ ID 
NO: 55; 

jl02?| Pt heat ie. SV40 promoter k e present io 

the B-gabprometer phovmid obtained from Clonieeh. The resulting PGR fragment is digested 
njt -) \! ol 11 11 r N ^ v v 1 ^ > r J i 

reverse primers confirms that the insert contains V following sequence: 

< i CCGC'GAAATt TAGAllTCCCt GAAATGATI K O ^s* 

TCCCCGAAATATCTCCCATGTCAATrAGl^AGCAACGATAGTCCCGCCCCI'AACI^ 
CCGCCCATCCCGCCCGTAACTCCGCGCAGTrCCGCCCATTGrCCGCCCCATGGCT 

gactaatt^ 

CAGAAGTAGTOAGGAGt^CTTTrrTOGAGGCCVF 
(SEQ ID NO:5b) 

| ! (1281 With this GAS promoter element linked to the SV40 promoter, a GAS;SEAP2 

reporter construe- is next engineered Here, the mportet molecule is a secreted nhalnsc 
phosphatase, or "el.: AO ' Ob -;:l\, however, any fepernr av.Asoe'e can be instead SF'.Aih in 
v ^ A - < v x ! < > <. !mw n i a msivad 

M \P nmpa„m a * \ s 'I N »a 

. v - ! x ! f ' i i v U t ! 

1 1.029| fin- aho-sc aeumona confirmed t v n GAS-SV40 promoter element is 

xdxkrnU m ! v - o u > ; itv! I / - ! \ro! 

effective!) c k s V40 promoter with the amplified GAS:SV40 pr noser el cots t< 
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ue&n I - K-A^ SI \P warn However U s ^ .es u J vs « eomam j oeonpciu lev v\s. 
gene, so therefore, ;s a r ui vTu for j > 5 o expression systems. 

|Mf30| 1 s t» > ! s s „.e . , 5 < . > e e\ - : \ < \ - 

SEAP reporter, the GA$-SEAP cas s 1 < * 5 i. S 

and Not? at o > > ^ o * * K ^ t \> to < s - - , v. ^> ^ ^ - e , 
as t)GFP~! (Chsmeehs, using these restriction sites hi the multiple cloning sits, to create the 
UAivSI AS*\to \<Mot vVu- I ^ %v>„ * - ^ \-v ; m ^ > s. \ vector 

<. e > v. ^ ! ^ < n x t ! d J 

|li31| . i A v <- ion atsd replacing GAS 

with a differem promoter sequence. For example, construction of reporter molecules 
<. t b s v \l % 1 v. N ■, N ' > *.m i 

many other promoters can be substituted using the protocols described in these Examples, 
in so .si.. \< P M G 0 Osv e bos it sis i t I si o ! ! d s x s oi 
combination (« g- GAS/NF-KB EGR, GAS/NF-KB, H-2/HFAT, orNF-KB/GAS). Similarly, 
> \\i v \ 1 ,\ t t \ wrus'sm.i t s 

IIU'VEC (endothelial}, Reh {B-ceil), Saos-2 (osteoblast), HUVAC (aortic), or CaMiomyoeyie. 

U1W| 25 I - \ C \ n 

{MB2\ A a re x>, e <- <.vd, f o !k s vn^vK , v \ : - es cteVo<ed hesosm 

SEAPucounms n s ' n t < >* < , } v < h 

> ! - k ; ' »S > i SN < i 

Reauion hfobbo: v 

[1833) ' x vov > ^\ t ■> s I x I ^ ul >x 2 5\ 

( un t mop 

xoteu v plate e a bo an v t ( s v < * s 

-1^ .-\ni v , v n-afiog 
{1034] 

i I j. an o x -v m o ^ i c < 

^ ^ * V l^'iu v. i \ < s I 1 v * < \ Add 

[s s ■> <- s , temperaum S iskysi 

the chemiluu e^ceot -m s ^ ^.^ * f i o f eod 5 plates 

i i xl so k I n shouid Peat $ pia.e s < d ^s. ! 9 
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v\0 M$ 032 



minutes later. 

results. An Increase in chemi.l«m)«esce.ncg indicates reporter activity. 



i xhk- (> 



#of ph%U$ 


Rxo feaffer 
dilaeat (ml) 


CSPD (ml) 


# of plates 


Rm buffer 
dihietttOttl) 


€:sm {mi} 


10 


60 


3 


31 


165 


OS 


11 


65 


3 25 


32 


170 


8.5 


12 


70 


3,5 




175 


S.75 


*3 


75 


3.75 


34 


180 


9 


14 


80 


4 


35 


185 


9.25 


15 


3<> 


4.2 5 


36 


m 


9.5 


16 


90 


4,5 


37 


195 


9.75 


17 


95 


4.75 


38 


200 


10 


■ 


100 


5 


39 


2i>5 


10.25 


19 


105 


5,25- 


40 


210 


10.5 


20 


no 


5.5 


43 


215 


10.75 


2.1 


IIS 


5.75 


42 


220 


11 


22 


no 


6 


43 


225 


11.25 


23 


125 


6.25 


44 


IM 




24 


130 


6.5 


45 


235 


U ?5 


25 


135 


6.75 


46 


240 


12 


> 


140 




47 


245 




27 


145 




48 


250 




28 


.150 | 7.5 


49 


255 




29 


;55 7.75 


50 


260 


13 


}0 


160 Jl 









|11B6| When cells ta>derg© differeMlafion and: proliferation, , group of genes are 
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activated through many different signal transduction pathways. One of these genes, EOR.I 
m ^ .! h spons s 1 s \ s rfous tissues and <. o k s 

The promoter of EGR1 is responsible r such induction. Using the EGR1 m ,o ^ linked to 
opt rte r molecules t v, > i t " \ s ! t * t > \ t 

[iP3?| P moe'em . ^ v ! i m f I R ^ > nonrenal activity in PCI2 

cell lines PCI o K p i ~k i < i w <. s vl e \ ♦ v Ik usd r 

h i u i N< > i 1 > s Ki \I gen 

O U> 0 dVS Mi , S N < N V s i " V. \ 0 i 

construct to t s K \ ! \ > * ^ „ % , '* !\.'i!d<\ 

m albumin x assessed. 

[11081 The EGE/SEAP reporter construct can be assembled by the iolkwtng 

» on t f \ <.<• w e u t i ^ w i ix en< v 

First primer: 5' OCGCTCOAGGGATOACAOCOATAGAACCCCGG-3 f (SEQ ID 
NO:5?) 

Second prfoier: 5' GCGAAOCTFGGCGACTCCCG<3GAT€GCK^CTC-3 ! (SEQ IB 
NO:58) 

jl&39| Using the GAS:S£AP/Neo vector produced in Example 24, EGR1 amplified 

product cm then be inserted into this vector, Lme-m.u rteGS> K v-m 

ampldkd product with these same enzymes, (..igate the vector and < BGRi promoter. 
( 1 o40| < 
dilution of collagen type I. (Upstate Biotech foe, €a$08-II5) h.t 30% ethaool (filter 
sterilized}} is added pet one K? cm plate or 50 * per veeli of the 96-weh plate, and showed to 
air dry im 2 hr. 

[IMII m C Uh uc ok .v ^ « vj e'R I ! \ n ! o \\ mmk.O 

>S< CE$< Ca? 1 2 I R* ?%P y% heaoinaetR ated 
fetal bovine serum (EES) supplemented with 100 uousRal penicillin and 100 ug/m! 

>recoated 10 cm tissue c < pht i % three to 

k\i a s ( L av rcr^vJ l v oat <• m s i*it a in a. vvui ■> tl ru\* <v up 



WO imMmyjH) pci <• 

and down for .more thai? 15 limes. 

[18421 i'raosfeet e EGR/SbAP Nco com-;! * ? si echo cs known h 

i SEAP/PC1 i b by gt >e cells < 8 

The < 41 s - i i j j i sed {'or r< be owl < a v h < o t ie cells 
should be re-grown in 300 ug/ml G418 for eoople of passages. 

|10431 To > for ;;e tal aciivm cm * Gih cells ourx! ? 0 v> §0% 

confluent is screened by removing the old medium. Wash the cells once with PBS 

J 11 ,| 1 v ' i ' «. i > \ *" h s 

containing 1% horse serum and 0.5% PBS with antibiotics) overnight, 

[!044| I v 1 met 1 I t t s s i > tS s tf t 

off the Mh \ pi . well \\ low serum medium. Cou the< 1 

- ^r be- a J 1 i s w 

fi045) AUv 2" m >1 t v ^ t «. ! 

1 1 v - > ) r .re n of iht 

inversion. 37 degree C fbr 48 k* 7:2 hr. As a positive control a growth foctor known 03 
•activate PCI 2 cells through EGR can be used, such as 50 og/ul of Neuronal Growth .Factor 
(NG O s P is typically se< s t e > hive co o .1 wells 

SLAB as.sa> r a\ >e routine!) performed sing ) sues 1 
described :n Ex cnpl 5 

EMMIIM A . As.w for T-cdl Activity, 

IW46\ The following protocol is used i& assess f -cell activity by identifying fetors, 

and detem > iw uv p?oc n of the uv. \ 

differentiates T-ceils. T-cel? activity is assessed using the GAS SEAP/Neo construct 
1 \m } 1 ! n v. * v 5 i 

X ^ . A \ V \ ^ > 

r-cvls \TCC .vcessnm s < . M ^ » , s« " , MCC Access V t V - 
1552} and Moit-4 cells (ATCC Accession No. CIIL-15S2.; cells can also be used. 
{10471 k cells are lymphoblastic CD4 I 1 < t 

s e< » >prox < \ ion s tell transfected wi 1 SEAP/n 

\eoio OTgfsMRF t^ '! no ^ e.okvjes-Ur < > o , v ( A> The 
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" n e v I o \j ao -iO' J ; x oc i -s m J .ppro\m'ut£h W" ! ' ct II per svell and 

1 Re^tsnat cok n s o t id then 

tested for their response to increasing concentrations of interferon gamma. The dose response 
t4 a ^elected k c i ed 

P04S1 Specifically, the following protocol will yield sufficient, cells for 75 wells 

0 <jf <> v v . •> . - ^ < generate 
embbenxn csah h -r mx \i\ k >! o kc 1 \ L'es i. „ < v., . xvma.mevi tr aPMi IC • v*x:o 
with i%Pen-Sir«p. f ee. -ice 2.5 rate of OPU-Mf M {Life icchno?og;es's v h « og of 
pa^ai «\\ r. . - ffi-4. tJJ^r OP PA M . AffilfoC md 
.".Co- ' . c"" temperature for I 5-45 mine. 

|KI49| I it • r is P i j 1 tn( cell concentration, sp down the required 

numbi - < 10 pes Or tic; sod n 11 OP V1EM to t Una! concentration 

of 10' cells/ml Then add 1ml of i x I0 J cells i OPTi-fofM to 1 25 „d and incubate t 3? 

1 vii kt > i?> X < * k c a. xal ' ! - f X >x ' - 15° ^ i 

110501 ' GAS-SI VP stable reports* Ikes are maiMamed in fePMi a 10% 

serum. 1 -mg/ml Genbcin, and 1% Pen-Strep. These cells are treated with varying 
conceotmbom of one or more fosson proteins of She present invention. 

p.OM'J ' >- the i ^ o< ne .coon: w m j „ ih<, pr a xx <.b > • e > w r-hed and 

residence, sc ^ > , a .J^M'V I'veou 

number of ceils required will depend on the number of fusion proteins and the number of 
« ' v ' v u m n v hffion proteins being screened. For one 96 well plate, 
approximately 10 V v - cells (for 10 plates, 100 million cells) arc required, 
PilSiff ! 1 ! ^ v < it m» are 

v rs 35 ul 

samples from each well are then transferred to an opaque 96 well plate using a 12 channel 
I v v v o-> vn < < < < s > ns i ) - i stored .r v 0 

s s v 1 K coma o ne 

i e ■* ' e < s v ^i. n A •. ! ^tena.1 for 

repeating -he o.-.<n en a cja. tic -sd.l if desired 

|10S3| V a |n> i v. ^ ( r „ . x -^ed vviuc s 

etivate rls 'J Over 3< to I uluct m is cs'pscally obs« in i h 
control wells. 
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|1054| Fne above protocol ma\ ht used in {he generation of both transient, as well as. 

i ; u v o v , ' * ! > < 1 4 i J jo >he v^t 

1 * S M S I Assas for 1 -veH ActHUv. 

|1055f 1 i Ai . 1 i a % n j 

varier* ot agent ncludln ht noatory cytokines IL-1 and FN? 5 D3i and CD40, 

h up os > - ^1 jii si « 0M Ivu x f -s by 

expn of certain 1 t ! t ts a Iran scrip cto Ni \B egnks he 

xj. r s u I v \ \ N i 

1 < i i if N , Hi ! < V'l'l I 

i n s i ^ punse? 

|tOSfef In i i a v i ' s i \ v. t ^ 

rba a < -s ! s h s ! K > ^ m v v i 

MF- KB to shuttle to the nucleus, there ? s 

genes activate by NF-- KB include iL- \ iL-6, GM-CSF S ICAM-1 and class i MHC, 
|10S7| Due to its central role and ability to respond to a range of stimuli, reporter 

v ! v i 1 \ <; <. s i o ^ v. c m 

Activators or inhibitors of \T-kB would he useful in treating, preventing, and/or diagnosing 
d^eas^s I ted t i 

the \uk < J?o . s o' si <. s > t i < -"hats 

(1058] v v v < N - ; ) ? h * h s t i 

.sUuk'e} iv crnph-\od t! up o s pomor c>>o;hn-; in> H no,' i c-pios ef fix. NF-KD 
lusdii. si vt i U s<< ~s * >\ » s'^o M i ?>v. i f clothe 

- x x < - , ^ . v. >. 1 i v. > ' ^ o> ^te 

< GHhw t r« < , \OGi .0 ACl HuuKKiOW H i\ t UGGG VC n T( x :GGGAC ITIC 
€ ATCCTGCC ATCTCAATf AG : 3* (SEQ I'D NO:6G) 
|1059i v - i * { 

and is Hanked w ah a Mind W sne 

5nGCGGCAAGClTTTTGCAAAGCCTAGGC:3^ (SEQ ID NO:SS) 

(I.O60J PCR amplification is performed asing the SV40 pn< ' t present in 

the pB-gak promoter plasohd obtained from Ciontech. The resulting PCR fragment is 
digested with \ .o and Hind HI and subctoned < BLSK2~. fStratagene) Sequencing with 
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h( 17 5 > ers cosllrrtss ? seru sS the I o* g seques 
CCATOTCAATrAGTC^GCAACCV^ 

CTAACTCCGCCCAGlTfCCGCCCA'riCTCC<K:CCCATGG(:TGACmATITTI'T7TAT 
TTAl'GCAGAGGCCGAGGCCGCC'rCGGCCICTGAGCTATTCCAGAAGTAGTGAGG 
AGGCTFTTTTG G AGO CCT AG G CIT'I T GO A A A A AG C IT : 3 ' (SEQ ID NO AG 
|H>0| \t\ K|l v K ^- ,o ? in Mvxhi Ge si UG- 

5 S ! J <* Ox * N N «j ii'Ut il 

ii s 11 ' x >. - v v 1 v not 

1 * 1 < i > v. - k 

fl$M2f In i !cr f. Jv i e umm s c\ i\\s s \ k ^ <N ' "sPAP 

<. v is <. <. ^ r x ! 1 ^ v <• t I! ui 

m t i x i c r v p > ><. np- 

KB SV4© Si \F cassette w « nserted into p< xl PA (Oontech), replacing the Gi P gene, diet 
restricting pGPPd with Sail and Nod. 

|S«C>3| Once \» KB/S\ K>/$BAP/Neo veetoi is created, AGGe JuAat f cG5s are. 

<. u j Gk n Jo^hI\ 1 >n ; v N "< n m;G h the 

method for assaying fusion proteins with these stable hnkai T~cdh k also described m 
F\iitr»pje 25 \s a j< ; , ^ ! \ 1; n . i i^h 'i><AehfP> 

FfKl and GIL with a 5- H) fold activation svpGaliy observed. 

FX \Mt*l * t;.i ideg ? Vlveloid Activity. 

|MI64] h « > ! s > G i o^ 

MC4 J ' 1 0\ \0 1 ' ' t i > ^ O S t ,U 

differentiates myeloid ceils. Myeloid eel) activity is assessed using the GAS/SBAP/Neo 
s xiuced in Exampk t i t ^ ■> i e th 

i < o ; v , s % ti | v e imdotd ce 1 uxes in ths 

issax ^ S I \i M ] 1 

11065 j To transient^ trassfbet U93? cGis with the GAS/SEAPPeleo construct 

5 ed h te i DEA£-Ds> i (K Ga >94. Cell Growth & 

Differentiation. 5:259-265) is used. First harvest 2x1 0 7 G9.37 ceils and wash with PBS. The 
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U937 ixTi ; v i, > e e>^ n 1 v.i 0 eJium containing 10% heat-inact<> o<- 1 fei 
»k serum (TBS) supplemented with 100'umtsM penicillin and 100 mg/nO streptomycin. 
fifN»$| Nes I i 5 1 < s rd of 20 m? s s t 1 eonta ning 

0.5 re - J Ob \ i ; DsV u ^ ^ * ^ <V-^ p u ^ :>\ \ U<» >iM M* I * r\l kr I, V7s 
uM NaoHiH K\ ? HH) 1 mM Vao ; ^ ^ -At t -a ; >vu^ e ~ s ' Joyces C v? ^ 
Sato. 

imi\ Wash the ceils with RPMI 1640 medium containing 10% PES and then 

r tfoxin I ! < ui o s v ? \\ - e * <. i 

[tt&Sj rhe GAS^SEAI * 7 $t ells are obtained bj row »g the < is to 100 

ug/ml Wlb the O-llS-bw medium rs wse.i S u ft T-.>\Nth huJ <\sr> v to mo m nO s 
> 5 - of passage:* 

|J0^| lac-x-vcU k s ed by harvesting 1x10* cei (thi i enough u k >> ^ i 

plates at-vo | - < < vd g ovv*h 

medipBl with a fmal density of 5x10" cells/mi Plate 200 ul cells per well is the 96-weH piste 
(or 1x10 s cells/well). 

|1070| - ! < v v ni >. t r 

4 8 t o 7 > t ' v» 

k 5 i !i ?> " i < - S J { duO M'K I ^ „w v \ x f «. 

V<J H 5 \ ! > V ! 5 v i i | S O ( V 

bmcni .J - m.mple 25* 

... Uyas .Ideatitfyjag < hangs.^ m 

11071 ) N 1 s Is oi small 

i \ v \ k j ! ) <.mbrm„ p tt nil 

These alterations can bo measured m m amsm to identify fusion proteins which bind to 

V s >N v % X > v u X \ v v. i 

{ sp >!\ ' . k \ k v 5 ^ i s vkhsra filwn^i e 

? atm J „^ v n v v v i v s Jvt C •> V V f 

|I0?2| The following assay uses h s • v c hnag;nn iOate Reader 0'FLIPR") to 

i si. v v j v < ■> v s\ i > i v smali o-ksicciiles 
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Clearly, my fluorescent molecule' detecting a small molecule can be used Instead of the 

,ilU' ? «. t V I 1 A (\ i ''I , v I 1 v j 

here. 

I1073J For adherent cells, seed the ceils at =0 5 000 -20,000 cells/well in a Co-star 

black 96-weil plate with clear bottom. The plate is Incubated in a CO- incubator for 20 hours. 

I he idlxr.m <-v! ■> v i ^< v v *■ N < i b*^ , - 

\ih-"*.u > i s !i! <> - ^ r al v nI 

p#74| V stock \u d „ i\„ * o n U>> > >* CrfcHDMso To 

load the ceils with tluo-4, 50 u of 12 ug/mi h^ I is added to each well ihc plate Is 
i 4 i -> ^ -, ho < ; v. i „ <. v r <■ m 

<, t * ^ n , - < ^ 

|1075J r non cells, il I $ ells ao: 

c-suspended <o 2 ^\ u . s i ^ 0 ,\ as ( n ! ilol o-^ili ' 

placed a a 3 * SSS 

! fell % < ^ \ v. > l % 

ceotriiiiged at 1000 rpm tor S nbn. The plate is Or is washed once in Denky l\0 Wash whh 
2 Ki M , ^ > < 1 0 hah w lnm>. 

110761 I d asv^ vV - J u \n s tin <. xr'i s 

b< i . The fusion protein of the invention h added lo the web, atxl a change in .fluorescence 
is detected. 

1 1077] ! 1 ' i 1 1 \ * "k 

iilo^m^ i i j 1 . \ - N > N ^ ! ! - ) « m 

Camera F/stop is F72; (4) Excitation is 488 nm; (5) Emission is 530 nm; and (6) Sample 
v 1 Hi o is SO ul Increased emission 3t 530 nm indicates an extracellular \ ; a • event 
caused by an albsirmn fusion protein of s present invention or a k induced by an 

m p ^ he x the 

-ewe! ' T- « a ' o>-« en sat o 

hjru?* Aumrva 

|!07§| PtoK s £ \ si K) repi < ! < uj of 
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s >. C ie in 1 i ,! ^ i. \H»- \\ U ! i the x<vv.c i r Prvteiu 1m Lu v. 
(RPTIC) group are cepicr* for m >geroc ood meiabolk ^th ox 

! ^ GF, EOF. ;<G;\ ! I s s ; , > ! ; 

s\M-\ •* \%< IPTK 

i ! si v. v * v. i h 1 < s t ! atraechutai matrix 

proteins, 

|10??J Activation of IIP IK by tigwds involves ligaod-rnediated receptor 

<. m i i h i ' N i x 

cytookisubc tyrosine kinases. The cytoplasmic tyrosine kinases include receptor is f. t s 1 
v Mi In . U M\-\ar:k- >^ ■ . s:e, v iek m sm arse! an v<v? t U)\ui and 
eyiosolic protsm gooMne sir ^s, such us the iak Gang, lunbe^ of which nu-dhde .signal 
transdnUicai metered by the cytokine superfnmh el n.\*p$ors ( e tJu tatcrteukiiu. 
Interims OM-i SF„ and Leptin), 

X » ^ K t X < J K si s P tS! ill M> , osifk 

UiUSe actn i , ! 

nolecok indiiced by a fus t > i s 1 1 > < >u 

kinase Mgeal o, mode, hen pathways is of interest Therei-re, the ndlcouK, prstocof Is 

desij e i^ iuva o s > - I s v > v -> t e si s i s -a si i ! 
tiereo... or * s 

|1081] s, ■> < , si s k Mi n sns > }< tu\ 

■» *!<>{> !S ) i 3 c N i i x UK 

(Tgapervilis. 11,}. The plates are sterilized with two 30 minute rinses with 100% ethanol, 
unsed \sit < i , i 

culture grade type 1 collage!? s nig/mi), gelatin (2%) or m x (50 -*t i !i of which 
. u< ■> »> 1 ,s M«>io*{U vtiti'' ran usv h if 
Becton Dickinson (Bedford, MA), or calf serum, rinsed with PBS and stored at 4 degree C. 
i 4 .hiH fc j'i.'n - s , > s . ^y>g- ns! unrwtb ncdiun sd 

indirect quantitation oi eel number through use of alamarBlue as described h> the 
manufacturer Alatnar Biosciences, Inc. (Sacramento, CA ■ after 48 hr. Fakon plate covers' 
h v ^ re % t ^ i ^.1 to >. ~ the | i - v i f 

s vlkrotest III eel re i a d m sums prol fei \tU n 
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($082] fo prepat > V* v if ,! i i ! 5 s of 

1 > ■* oK . ^5 t 2O.00O/200mi/we1l) and cultured overnight in complete medius <. tlx ro 
quiesced by incubation h k i n I med to 24 b S-2' ftimses treatment 

with EGF (60ngA* 1 dit 1 com ons < * s p em >i il 

imt i f t tium v*. j ! ! ! x traction. 1 s N S } 

7.5, 0.15 M NaCl 1% Triton X-jGG, 0.1% SDS, 2 mH Na3VQ4 5 2 mM Na4P207 and a 
^ i > ; f v >■> Maoo urn 

1 ' f 1 " s kv \ ! i ^ I lO t ' s \ti,ike! fot 5 

inmates at 4 \ v 0 * v. > v ^ i 5 ^ 1. 1 - >. »\ v ^uaa 

tl\i ! ! \ i ! t x x ^ v Mf.tCtN 

are collected in a 96-wei! cafek-'assay plate in the bottom of the vacuum manifold and 

tut tOx x.K 1 1 c v J 1 i k i oo ! o^t e ( 

^eii »tts si 

at 4 degree C at 16,000 xg. 

P§8d] I \ v v ^ > Am on \ ! , n M'i / k'nm 

x, \ d here 

||§84| v x x i tein of tl 

pm) v *. f a 

sxi k » a > > j. I 1 -x i ^ ! 5 v umx! to- ms 

purpose m - < xx x ' 

pv > - 1 > i 4 j « i O s > - t 

^ x ^ x xn 1 >> -x 1 x ; xunuur 

|IMS| 1 i x- x fx v ! x i I > '? S tN l\ ii' 

order. Is xx x N < x; U d s I ' x * n ( X P ^' At 

\ x iM ^ x 

glycerophosphate, imM EGTA, lOOmM MgCl2» 5 tnM MnCb, 0.5 mg/ml BSA\ then 5u! of 
Sodium VanadaudloAf), and then Sol of water. Mix the components gently and premeubaie 
the reaction mix ;u 3U deua-e C for : e.es initial tiic omemv. by .mdme H'ul mom control 
eo ye f-ri Ax eo <upematani 

|10§6] file is la eaetio 3 m t iddmj I! 1 \ > 

\ i 1 j so \ < - x Av t .> .,ne < <- xi. 
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1> > v km sv? ^ i. s sod K tram tenusg 50 f t 

mixture to a microliter plate (MTP) module and incubating at 37 degree € for 20 ram This 

! (k i u <. ( > i <> ^ ^ > \ v Wa.sh 

t 1 1 - well ot ! BS ex. Next ad<. i i 

^ *. i » i> v. v^v t , i i „u m- -u * M ! " - r !> o v sets V h . 
mcak^ ! >k * •> ou 1 ou \k,s si > i 

|1088J \e\ sd s >< s su- t s> > <>< - Vnnurr* d 

the sample at 405. ran by usum ELISA reader. The level of bound peroxidase activity j$ 

0 a . e nslng * ELISA reader < reflects s level ck tyrosine kinase activity. 

11.0891 ^ 3 p teniial alternative and ■> - ompkm< a; k «.a o proieki ty; anne 

kinase acts' \ ,< x i Example 3 k an say which d <. s (phosphorylation) 

ot majei ;s « i"f c\ ph jn 

deeeribe i can detect tyu >hos Erk- 1 and 

1 - s i s x ! c as Midi ^ P \ \ j v M VP 
\Up wru e 1 n U * v 1 \ s v " e\K l s ^ \ Li 
and Janus 

aol vs U si V siaes-V 1 m s ^ . h se r s <. i to; ; Lk-? > 1 ,\ . o She K i >w .t^ 
assay. 

piBOj ^ - s s s. 1 i i ^ n i\w 

piste wit! 0 Iml oi protein G (lug ml) tbi I' hi at room temp, CRT) The plates are then 
rinsed with OBn anJ n:v\ kc 1 v. ah k< T k \ PBS tot I - at K f the protein G pkVs ,uc then 
its - I ostl s > ( a t d i s s •> e o» t 1 Kd at'J 1 d . d k 

ot \lMin o s <s. s i be 

modified by fm ! > s w of die aHove described 

molecule i \Lu s ^ s - * s o s si s ,i ttil use. 

A43I cells are seeded at 20,000/weli in a 96-weil Loprodyne fi.lterp.late and 
cultured overnight in growth, medium. The cells are then starved for 48 hr in basal medium 
DM ^ md then treated with Ku (6n well) at varying coneentratiofts of the fusion 
pr so ot f a r.ario ^ 2i n rote- T >^ Tka\ ^ s is Hi fits e> 
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directly into the assay plate. 

\M$>i\ \i -i* i i s-s I As 

M \s!ntv »o u n r P s s ' iV % v J i place of 

\a > . < < ^ ^ s xvb ! 

v\ Uf, 1 i d <. \ \ 

J tO , f k i ^ i in s he bound lolyelonai 

.at cod > ^ the Ou ! * auo K s v , 

5 Uv^iuw v ! s - . ^ f ~ d ^ " \ ! v 

thane-nos. ..o An increased sleoieaeent signal over backgfoaysi indicates a phosphorylation 
by da ! m i \ i ! e N r u i o - <> \ .. i „ 1 i m ! s- < n 

I f <- ;cm inu-n-i n 

EXAMPLE 33; Fh«sphoryktt^..Assay ; > 

flfffS] !?i 'ivr: ;. ( ^ j\ r >->pl r I tot i o ~ N \ a el cuou fusion protein of 

the invention, a phosphorylation assay as described in 'LIS. Patent 5,958,405 (whiehls herein 
incorporated by references is utilised. Briefly , phosphorylation activity may be measured fey 

jo | *i ' i atitaiion of rj 

>spor t ! , o ^ i 1 •« ' the 

no* to* i *$ j I ! 

U l it, s , > ! ^ ' i O iH tl\ 

v i v. < ed an< compared to * mg ml i s ibovt 

toe negative control arc indicative of phosphoryiadon activity of the fusion protein. 

EXAMPLE 3<L JMe<dion ..^ 

Fusion Proit I 1 rohpeptuk i sgands, 

11094! Methods knwn in the art or described herein may be used to determine the 

h » b s n , < ^ ! * s - r d inch >d o 

f < o oi !i ii as 

d - V-lN^N 1 ■ <\\ i ^ ^ -> fd.Ci c«: 



1 X \MW I s '" j • •• b o •«:••■'„•• Xhiy.c-y.lJiy.! t..'..:.:.. ; ' ! 

110951 s ss \ 'is< * ils ! ; i v I < * the 
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presence of hematopoietic growth factors and evaluates the abUuy of fosno proteins of the 
lo -n > i s r - x if CD34+ cell^ 

'5 i?^ K i pvt. < os. s s ,,w most mature prou ss sj n„< ono 

„ v I >t V - e ^ , n ^ > _et - i v e^ /\svv t s n.h><. 

to test the ei a i oieins of the mv? \\ i v - 

of progenitor cells, the assay contains a given fusion protein of the invention in the presence 
! i ^ v. OiOs m the 

'in u t ^ . > - » < h x v interns oo\ 

r U 1 ns ' s v \ Ooi 

Js< * <.d ^ u ^ 1 - i " v s v st lio ov, e >,o< 

protein has a stimulatory effect on hematopoietic progenitors, such activity can he easily 
d t via >rs BM cells have a low 1e> of eye! - el! kei that no 

<nh>h tos\ effect of a given fusion protein might not be detected Accordingly, assays for ten 
inhibitory effect on progenitors is preferably tested in ceils h it are first subjected to in vitro 
tniulP o* ^ v o 5 ! N. 1 O lu tc 

for inhibition -■■■(such indneed proliferation, 

ptP>7f Briefly, CD34+ eel i isoi d r hods tao« 1 t k r K 

ved 5 ( s , SK rm \ { 1 ' \ m) v 

(SOOmi) Quality Biological Inc., Gakhetsborg, MD Cat# 1.60-204-101). After several gentle 
^vnUs p s ^ n \. i to v hour Ihe e«h e<^oJ t 

adjusted to 2.5 x 10 5 cells/ml. During this time, 100 pi of sterile water is added to the 
i tut can be tested wo dburoin ins > 

! ^ < ~> < N S < ! \ s \ ' * < * <■ ^ > i 

SC) at 50 ng/nn alone and in. combination with rhSCF and rh.I.L-3 (KM.) Systems, 

M spoils, MN tVMI g Vftt h s. prepared cylokin 

u"\ * * M hi pi t diluted 

<. ■> * i x v Ik oh < k ohh to a'Joo tor I ma 1 total 

v >a K'phkN r i i t > * p ) * < 

Bightee ns be - ed, 0.5 p< wdt of [3H] Thymidine 

i x ee\pet ntiert is 
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terminated by harvesting the cells from each 9fe-weH plate to a filtemtat using the Tomtec 
Uor\_*\r *■ MW- *! i s m~ the ' ' " ^ a;c dried, trimmed and placed into OroniFiher 
a^cotl r - \ <. * ! ■, ^ k d ^'V Klkj Fr^ W u\ Vrto^mt ts 
a idee* to s v r ; I | s N 

t\d t \ > ! , 1 te ft i f 1 * 

k\e>olmch sem ens \ i t i ' , ^ U .! 

ill I ! eradon 

s'ho studies described it; This example test die activity of a given in protein 
to n'iuuI.k * v ^ » v ' ) o v ^ ^ < ,0 m e*« V easily 

rood ^ l.\ f . ^ K atO ^ s * v i I i\>i 

th i ! ; „v < ; ! 1 vim > 

,n n j. * i r o 

rr>>4 oil iOv > . . v 1 v. t s < i i fdum 

to ih t skm profit are seful for the diagnosis and iw^iui 5 Meeting Ik 

immune ' - irromme 

Actrno/ and "hdVcnous l^c - icaio; > above, and cUcuKtc herein. 

EXAMPLE 36; Assay for Estraeeifolar Matrix F.BbancedXjeHResjK»B^ * 

|I1(KI| i < k i > t > 

assay is to evaluate the ability of fusion proteins of the invention to act on hematopoietic stem 
.... 1 sc< 1 n gts il 

pilMf t v s \ i si i - - -> i> i I i en 

the SB^oun I - t i< ~* lero i < 

svifSfCih* >- N -k p ses. i. «. J' 4 - 

t t v. v es « ' s. i The 

0 v. ! «. v «. V s S 1 v ' v i v i >> x H 

rl N Cxt: i it < o fnismedi Ued h\ 

the x ■> ) <• u e\" , \ s n * * 

" 5 I ^ " ! > » i s v m i 

J' s US v \ i i > J P <■ 

such f&eiors ;<>nid i> < « >n eene herap> and botv marrow transplant 
applications 
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\IIQZ] hi styrene or t culture w ui )6-v> 5 uc coaie vjt 

I , <v.\t . a ,M J otn m >n 5 , ~ \ > \ ! s > ^ ^ s AV oak * 
(1,000 cells/well ) in 02 ml of scru s edium. Cells t c 1 t ! - g 1 * ( s - 
ng ml ) •!• SCF { 50 ng/mi } would serve as she positive control, conditions under which ntk 
elf-r<enewai hut pronounced differentiation oi e s to he < Ubua 

(xmm p otein < < >res<: 

3 v 3 v l i 1 1 ' < 0 1 < «. < ! v. ' <. > I t Hv 

di inn fusion. | i s * fume. The plated 

cods are then showed to grow by n „ in a low oxygen environment ( 5% C(X ?% 

and 8&\-> X > v v, >f< i ' n-. . w 

wells > ' ^untiUtod b> nv,.-in $ * t o uL" DKA 

verit >* < s s > k on of dk 

<nO >< b <\ > v. «. s \ V 

|!t03] If a particular fusion protein of the present invention is found to fee a 

i i ( to i 1 > ! x t ' < i 

to the fu^on >no>n ^ n I w I tot v\ » ^ ?n h 1 } - ' oo.erw; t b^rue'-* 

s k > < v v ihd lit! 

"Immune ^ se" sections <• The 

rusnonprotti ( m \ jIm ol \ < vs..* -^w^^oa I s o -s 1 

i \ X s 5 > < I f 1 s M V 

M 1041 \ , < v 0;e > nn fusion pum:ns of the Invention < ,v"b ok^ 

emeinm * lN i ' - - ^~ i < * «h' the 

v 3 e * ^ s s i t , > emptor eu t< 

\ vu v o e t)> This 

a prohfin ve effect ; diow adxni no doses 0 chemofberapetnie agents 

and, therefore, mere effective chemoihcrapeuOc treatment 

|1I85] MitOv fuaon - e v < *T )~ > s s < n ,v v t^ viuoding 

albumin has! m prot 0 > ni ho is>vent}o« 0 t> uh;n he -v "ui for the treatment and diagnosis >f 
N ■> v. ■< ' . ! ^ ^< ^ ■ vvVepem^ ^r rntVv\tone na 

or leukemia, since stromal ceils are important in the production of cells of hematopoietic 
v e 1 v ^ 3 I f k ? t plantation 
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wo mmmi^d H^wsiimmrum 
- a i<. .>i)\nni);i>^ radiotFeranj oj t,hemouV?ap> ol neoplasia 

EXAMP* r.J7; Itamao Pctraal Hbrebfewt and Wftc hmwih Moseb- CVU 

[1306] tlbumh o» is added to cultures of normal 

human dermal fibroblasts (NH0F) and human aortic smooth muscle cells (AoSMC) and two 
uw\-a\\ x > v <n d h 11 s x <\ 1 me b m><» 

s. i i t ! » < t * < < < 1 ^ " 1 - \ <F f V > 

% -a pan ct 

several ?or ^ processes, including fibrosis, and restenosis, The second assay examines 
11,6 production by both NHDF and SMC. ILb production is an indication of functional 

i < s-andoix-5 

factors, which can result in a promOanmi&Tory or inmumornodulatory outcome.. Assays are 

t 5 e > v N J , < 1 * 1 iH -S 

activity. 

(1 107J Briefly, on day 3 , Wmkpm&&mmnp with 1000 cells/well {NHDF) 
or 000 <. s ^ ! ' x v v Nt t on 

Ooneties FB teal id. in hPGF, Smg/m! < ? h , 50mg/ml gemamycm, 2%FBS 4 

v ( s \\ v < s s < \ ^ \\ < H > 5mgm 

n x n i ; > < > I<n After 

s i a n n ; " i t * j * I j - n > f t 1 ; \ i st 

arrest < .. ! Orog/mi 

t. > ^ v \h <. ^ 1 o h 

n , - x *. J >^ Incubate < 1? t mil <u^ 2 

\ltm) On day 2, serial dilutions and templates of an albumin fusion protein of the 

<. 1 i 1 < t iKUl« 

n K O ^ \ * I v\ i ( n N < ' ' < s s C'<n> f's 

\ •! > ! ^ v \ < i\ 1 >J i i 

\ 1 > ) oSM( \dd <- s. ting controls or ar albumin fusion 

protein at the invent o; -a J incubate at S? degrees C 51 '- "J - arte - a 
[11891 franker bOnl . tiros eaef we I to other I b« ed 96-w« 3 , < >v* vith a 

v * In t egrees C at Day 6 (lot li S I )e remaining 1 00 pi 
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n h cell t plate, aseptieairy add Akun;u Blue in an amount equal o !" ofthe culture 

Otis' } ! 55 ~ ! 5 <. 5 v 5 i x x-S u 

< u " 1 " < s v. x !• di\ the soow 

.Ouml ' i '5 'libiSV I . 5U 

{lilGJ On daj 5 the IL6 EI IS \ s m torn ed by < t ig a 96 well p ie with 50 100 

I > i I h diluted in PBS, pH 7 f >N> 5 

room temperature. 

flli.ll Or - v "m\ i *\ »t v ^ . „ if\r\v^K iOxpm 

\ss > 8t co tit PBS wi b 4% BSA Block the p d/well oi Pierce 

s I v. ! ' ^ I ' ' i 

0 QSVo Tuo i v i > ! so 5 < 

II c< \ 51 ! i rr < sr M i x x (v. 

media (30 s .10, 3, 1, 0.3, 0 ng/ml). Add duplicate samples to top row of plats. Cover the 
shake; 

£11121 Plafc sh buffer and blotted on paper towels Dilute EU- 

labeied Streptavidin 1:1000 in Assay buffer, and add 100 ul/well. Cover the plate md 

s v sba 1 v> ' x » 1 ! 

11113] xx 00 u! well of Enha; S > c 

pi tte OO d N 1 x i e,h b as-^s 

xx,l Ox _ J i , , 3 i 

(1H4J ^ p x t u 1 exio! { x \ x v ! x^ s , h! Poa, die 

Imj mo ! x x , j t. 5. > j u .h f h 

' x. . v r - '> x s \ x ; \ . ^ ) ^ i>, - ,t 5 v <f 1 | OS5 

^ eu f3 ?nd 1 i 

and <^r t x 5 w- ^x )V heamv. aod a^ e . \x ,g s ^ }?<isgVet this 

peeitiea ' s > i j x 1 * 5 i i s 

m. .o o n x r - 1 x I v arid 

lymphatics. The growth of vessels can be used in the treatment of, for example, 

cardiovascular diseases. Addh $ o < h 

assay i s e <. I ; v ; < ^ x ; <. * I »<• 
aogiogenesis by acting as 3i5 ami-vascular agent (e.g., antnangmgenesis). These diseases. 
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disorder;*, and/or conditions are known in the art. ur.d'or are described herein, such as, for 

OM(h ^ ' i X f ■> s i v s v t> +K 

0 '<IM\ S t i f n s w r » ? s<Jcs la 

k J tit ! C 5 \ i etna tut 

n^ukr d<£C«e atu^ <. r t d v v. k. td^odwv. 

i x e " * s j i t v. cs ^ 1 t ^ 

^ its, ' i ! I a 

grartuLmous, opv < >\ ^ac\ Ceu>\M ? < nion k ^ i trachoma. 

* I 5 \ * ! v. ! ^ > v. > ' s s I 

arteriovenous .tual.fo.oTta lions; isehenac limb anaiogenesis, Osier- Webber Syndrome; plaque 
neovascularization, telangiectasia, hemophiliac ^oint?t attgieuibromai fibroroi u!a 
d\^pj i sa t x,f.v t s < t s v < n,x ^ , , 5b ; no 

«no' i oudv il \ s li ,s<i if.i Hi isd !-< i at and- 

, , v ^ ^ v \ k u Uk us 

* v - 'Hctufc K AMI 1? \>?ffr<.»ion o» radothsh 0 

|1HS| II e <. t t c i . ? ^ ^ s 

involves i'/k bo ietween eel surface ad t k u 

t \ K < i \ ^ 1 i > f > i ! 

and pathohnncal tvt me-;, folfows a multi-step cascade ih a kwolves intercellular adhesion 
molecule-! (5 CAM-!), vascular cell adhesion m<< >-ci AOVb; \i c»< 5 <foe! ti 
leukocyte adhesion niolecuie-4 (E-selectiii) expression on endothelial cells (EC). The 
v \ tvs o (u ! u^miiK the 

!5 < «. us st v - . * . i * t i< nv the 

\ 1 v * atmo < I 

s - s , 1 - 1 \\^ 

\UU] N 1 , 1 c i i t t i set I b j f cells 

(BUYECs)) are grown in a standard 96 well plate to confluence, growth medium is removed 
from the cells and replaced with. 100 ul of 190 Medium (30% fetal bovine serum (FSS)}. 
Samples far testing (containing m albumin fusion protein of the Invention) and positive or 
! , 5 ( I t I ! iK 

*. ' at^e ii ~ i > v ' c -a t lectio aaxt mtcf ^ ! < -mewor 
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only), h c t ;j i 1 r ve medium and J pa. la&dehyde 

!> "m \ h C d \i ' cl I v iUTu fe ^ 

- r < oou> 5 r m >,v wfe <■ i n It i s i v V - 

unuoed iO u„of dden.0 t*^ * it . >.m , << s % ! s \ k \\3 

> >S i S \ O * v. 4 v Of If 

I i ! t O- < 1 " v. x 0 v 0 , < 

20 pi of diluted E> s 1 hat as ? - to herein as the 

working dilution} are added to eae'h well and incubated at 3TC for 30 min, Weils are washed 

>?ee iroes wi s t V s,5% BS.A. D ( i I f ^ s hospha 

pMPP per 5 ml of glycine, buffer (pH 10.4). 100 pi of pNPF substrsfe in glycine buffer is 
added to ctcl 

is E*rA din S k h pi se h ^ e bfeie 1:5,000(10°} HT C> » 1<T ! 0 ! S 
pi of each dilution is added to triplicate weiis and the resulting AP content in each well is 
5.50 ng, 1.74 ng, 0.55 ng, 0,18 ng. 100 pi of pNNF teagenl is Own added to each of fee 
standard we plate i h. A volume of 50 pi of 3M NaOH is 

added \> a J ol r p t<. > 

< t > - \ •> v i k ena \r> 

vj jp kii t c , <. ^ , ! .74 

ng; m: 0 Ifc e 1 \ si sJk > v I *P < om i t each 

sample, 

EXAMPLE 39; AJamar Bfee Endothelial Cells ProBfdtttkm Assay. 

|11 HI i v •■ < * ? u i 

of bFGF-indueed proliferation of Bovine Lymphatic Endothelial Cells (LECs), Bovine Aortic 
Endothelial Cells (BAECs) or Human Microvascular Uterine Myometrial Ceils (UTMECs). 
This s x t 1 

ct % v j A i s N i i i f s N ! \ vdth l > r,g 

i v. \ t ! * td *h 

■vajsctv oi e v. t s T vod >l>efe v t <. > a u \ e x vnatms 

Dii ttii ts of protein 1 ab i es to I : teste i are d luted '< - appn nan 5 run fi e me bun 
( iHo n \ n k> ft f s v n 1 r I ? i 1 m f^P 
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are included as a toown inhibitory controls. 

|1118} Briefly LEC BAECs or 1 IME< 5 v ed i growl iedi « * 4 s yoi 

5000 to 2000 cells Veil in a 96 well plate md placed at 3? degreesC \ might XSkr the 

SFM. ' t<\ <v!\ . ^ vU n ! x ^or-i't-'vii j » t i i t \ > m >t ?x 

5> ! ! \ S "> ! I tv 1 v s sd 00* S N ll 

«».f oav . . , rt? Once the e< s ur, 1 t > « apk t 

platefo) is/are placed back in the 37 s C incubator for three days. After three days 10 ml of 
k\ 'sm« > , ho v v U h I b h | ui i is/are 

placed hack in the 3?'C incubator for fear hours, The piakas; are then read at 530nm 
escalation aa d N !,! ^ e s i ( ^ ' s <. v ues ;hr_ot output is 

iw ao ' i i 0 < ^ m ^ s 

|IJ19| s t i - v. and 

d5 a g> - v > s v - ! i u - f I eels 

t \ - s * i ! V v tmo o 

s mxi k \ i i < < 

change from oaadfoco mors ifoomseem hue; form to mdaced (Jluorescem red) form (he., 
s nu v. - (. £ m 1 ^ 1 f >'ii.iu 

weak* u >s <. ' ft s 

no.mbfoa , t - r\ o • The '-ux/i. a. ' 1c >t < - wo iafoowwm' \wtb the ^ai aa<n uvdwn 
xrec to the output ot^Oi oJbru v "\ 

ow h medium i pio 

1 I \ Ml % 48; Detectkm of tohibttiun of a Mined 1.>mphocytg Reaction, 
|1120| This assay can. be used to detect and evaluate inhibition of a Mixed 

lA-rnphocvie Reaction tMLR} b - m pro* \ f th invemio hah lb j if a MLR maj 
be dm a -a a.' v few on -.ad - . > ^> \ lit) 5 ! J ion ol o\um\ atorv 
m>Lce<> ms ir-< i j <- 1 and 

^ t s ? ' m o o ! ' M i u 

ed h ■» <. ! 5 * a | cfo-rat blood 

mononur s set ! tasay includes T, 3 and \ phocys 

as monocytes and dendxitle ceils. 
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|H2i| \ hi in- n h>sb,ri prou- a-, i - ihx iroentien f-sund o inhihu the MLR m o llnd 

» i v u wkh 3} » N ocvk oocyte act; vat i os < oHtera 

these foci de, but a« J es such \ is, diabek 

inJ«iiiv*o s co-uihkus-o pvrl on- ,\/eusa. ,v-nde b;v-. ^ s u/ u> 

SiJC?0\ \ ^ S (. 

UvLtls O d S i } v s s < 4 

lymphoma. 

|II22} Briefly, PBMCs from human donors are purified by density gradient 

l UlltlUi v. NX ! Osuduou 

* i . t- o w t ^ % >x ^ o I s l(f 

cz\Wml m. RPM I i Grand island, N i* 10% PCS 

uk' f ! mi P ■ too - h d s v \ b i Fifty 

i i t s ^ l !> " ! > s is , ' ^ i 1 n\' 

plate, Di bilious of th \ x ed in triplicate to mks titer 

wells. x rt > ei jf fote st) ar« adds \ 

KM) S> x N f v <. << k i 

of 1 ug/mU anii-CD4 mAb (R&D' Systems, clone 34030.11, catalog number MAB379) is 
added u « i ( t i v. ? \ N i ~" s J u - "7\ os v> o 
CO:, ^nd i viC i? x ( »] f v -< »s s 1 i x t l^i MiiftK u'^n 
hone:u d ami de-nadun. oux-p <rauun deter od od umu^ a f\xx,ird fopCnun? Oars is 
cvr« ^ ^ i is ' . -vri mSv! o^ 5 v- \>;k- i u - pi i- it , < 

jdl23j ^ v ! x ? i f r * K 

atxi eompaced to the negative control treatment., ano-Cl)4 mAb. which inhibits r so i 

ot ^,^"0 ^ and o > w o - v s ; i - v. h i > 1 .'-t r : ' j si or 
suptfrnaunu v ok nob; < m 

s IEU Assays for Protease Activity. 
|H24] k < > - k o i--.- iiv •,-< ,osess proteas* ivk> oi an album i 

s 5 ; i e invention 
|11:2S| vVa is s mcusc 

e I ^ J P«><n.? Cb> „ s x j * > t » v » ». > \ , ;u ^ 
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U 093.0. Samples are run on 10% pa ! vac ry amide/0.1% SDS gels containing 1% geiain 

! d in 2.5% vri 5 j. j t ; d ^ t ^ ! l \ 

it < StolnVn \kNH!, ■ "iJ ' > < -.<> k-.-. \ ■ kat .uo.^ 
^^iUI v t\ i ^ j apositnee< uttei 

\ii2i>\ ! v ^ < *■ - * i ^ v 

i ,i i •> "■ 4 K \ x \ v t X 

EDTA, and ImM BAEE), pH 7.5. Samples are added and the change m adxorbance at 
260«m is monitored on the Beckman D'U-6 spectrophotometer in the time-drive mode. 

(1127| \ » v ; ^ i eh i v * 

1 1 t 1 280 tun or eoio < v <>> 

<> e , rfo-T v.o .s l^.i tk , - ^k 

i Hl\ a a o e \ 
253-317 (1983)). 

EXAMPLE 42; Identilyin^ S&ri^ 

|i I2S| \t i vxs \ ! >u , see < oj eh . d v 1 ' ^ , e\n > 0 n> 1< k n k the 

substrate specificity of {be albumin fusion proteins of the present u t having serine 
protease acth \ x pecsikky is b) he use oi 

x>$ itiom - ! ' N t s < v. < t 2 324 529 

e mats ) 

£XAMFiX 4J L Uaand BtndSag Assays 

[1129] ^ f X U V S N J I i Of S 

albumin fusion protein of the invention. 

[1136] Ugaad binding assays provide a direct method for ascertaining receptor 

^ n i ,rt , r , o . jb ' n u.w mat TJk ,\ \u taand e< ^ 

albumin fosi - t> t . v< t 00 
umt)>!,K t , Si si k ! 5 i p < o rVo aki.o; 

does not diminish the aeth t> of t & Ilea xi t s i prot ;tn \sssa c n ditfons for 

n < I * < < < <. inn 

w V„ ^ <mi) "i v. n o 1 1 n ^ v m <. ^ < s < > < „ e iA ut *.< << 
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these assays, specific ' S-mMg is defined as total associated radioactivity minus 

the s s is n \ 5 c :n ?he presence o: a ^ m ^ s - t v n nd V\ here 

•possible, more than one competing Kgand is used to define residua; acaeaaadfic landing. 

EXAMPLIt 44: fuoctkmal As say m Xmapm Oocytes. 

I11.31J • 'i-.-J R\». Coiivrifh : n canned n > v mmnlakss *mvo ling m 

albumin daion protein of the invention is synthesized in vitro with RNA polymerases in 
( \ v - . ! Oi a,atc* at a final 

conoeatration of 0.2 mg/mi Ovariaa lobes are removed iron; adult female toada Stage V 
J(. <d co , > i "\ \ , ^ t v ! ^ m r mi ol 

1 * , iinjee dots appaa 1 <. *. <. teasure the 

- uno-o iron:; individual Xmopus oocyte* \s response fusion protein and polypeptide agonist 
eo s ' s Bath's medtm is 1 s > u The 

Xeaopu s «v to screen known i \ i 

ligaods. 

; CAMf I o Mkrapbysi^mf trie Assays*. 

\lt32j Activation of a aide variety of secondary messenger systems results in 

exlrosion oi i on s id from a cell Fhe aca ; y as a result of tim 

nc> ed c i vdy reqiared to i'oei da intracellular si s ; < pH 

chang< i m neda aa > p-ng the cell are ver> small but are detectable by the 
i \Sudd\ « ossein uH-i tm Airtandtt Devices Ltd., Mertlo Park, Calif). The. 
* ^ t> N H x v. v. K i 1 i 1 1 1 i » i tea -> ut da 

m\t.ur < on v )S s , n o eaemd e ^ ti >) p 

ma.aallnbo aemdovg pathway 

flX \a1ppt 4d: E.xtra£t/€ ed .S«p<T;oaranlSyr^ca ; mg, 

(1133) V \ r s v. •> 'si t i 5 

m eayansie av. a Uvnp h iod (agond- ' 1 a * acou ego fs a haa a-: m nap nst i 
included a d s \s * ^ vem < < ? ■> a ts^r 

proa ol Ruit i t v. - \ *m v., < a s. d^. , s vM? 

mi crophwome m , ma a aosst tissue exnacts 
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to idenofs natural ligands ior She T herapeutic protein portion and/ot atbnroia protein portion 
of an aihumk fusion protein of the invention. Extracts that produce positive iltncaionai 
responses can be sequentially subfraetienated until a» aciivatmg ligand $ Isolated and 
identified, 

' k ■ 4?; .VlP-hinding away. 

(1134 1 o I s ' v u ^ ^ s - ^ ! ^OSU UM< 

] *\ h, J i , ! 

flBSf m ! t s , • n v e K > uo be 

sk eeied us ng the A n ! * i S 85 

nu«r oiatt< ^ \ ! i ! ' ' 

, , <u ( ! i t nor as?a\ 

Reaction mixtures containing i mg/m! of ABC transport protein are incubated with varying 
cos Kit of \S! o ikn ip v i to 

i minus \ fi A mixture of S-a^-ido-ATF (Sigma Chem, Corp St i oni , M\ k) p is 8 
azido-ATP ( a ?~A71>) i$ mCi/umoI, ICN f Irvine GA.) Is added to a fma! coooeufratlon of 100 
pM '• N t < ■> * i ' s * ^ ^ "i Ihofiffcjs 

<. , short ^csc : <■ t it » > n to <vh> 

one-nvoaie iusefvC- to\ fur: v - it « n ^ v , ,> s > 

>y additK< o ! v - s v on ^ >aM i ^ h J=e subjected io 

\ >N P S * N f , ! ' } s . > o 

albumin fx - ! v. i i titled. A 

ui us is 1 . \ > i Ox v ' rr e ->V < 1 utMu a 

^e \ . r % t * e + e i 

rXAMPIl 48-. M«»ufa-. it»ftn Of sigoal T ra^dmlton ProU-in* 'UvM internet With An 

[1136] \ ^ , t< i ntior i eseu r 1 

t s v i I a s " > ! v p < m or 

u v "i u 1 > v. i » 'capet i 

the purification of rook-culee wnh ■a \ . ii nueracis. In one embodiment of affmiry 
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m i r, an dbumio fu<;joo protein v ,n £ or v> ^oumnuK eeu led to a 

cl i.umn. Cell-free e> f s i as 

«'>.!t)or» m < > t < s 5 ! * x 1 <- hud to 

the alburmr s s > >u \ > fairs t \i ^ <. ! f ; r s u 

; i n ! * s j < <, " s i N <. ^ ^ uuino add 

sequence is then used to identify the captured molecule or to design degenerate 

Cl k OD&Kiu UK !. c <, i - • "1 ! h ? a x \ > m 

jgCAMH-S 4g: IL-6 Bioaawy. 

[1.137] <. \ m 

an tlbumin fusion protein xaropk N s 5 D "> 

Biosssay as described by Marz «/ af. (M Mrfi /few* &t l/old., P5:3251-56 (1998), 

v h 1 \fte ><« n it > < il.mnl • i N 

neasu < s * x ' I - * r I 

Ins n3"< > vt \ * v 1 1 ' 1 

em g IL-6 (p k> cytoi egaiivi B; pendent BS murin 

cells are washed three times in IL-6 tree medium ar;d plated at a concentration of 3,000 cells 
per wdi v. «. a * n* N \ * <■ t < , !\ J 

£ i i if it m^rlor* 

relative to the negative control s indicative of proliferative effects mediated by the fusion 
protein. 

rWMFIi - ■ I n u>a f rabr>o Neuron Survival 

|1138] x ^ ^ >< airs mn 

\ o ,t nnera n ^ o v vs.ot cn^o rour.<T„d s^nal ^ , d rV ul - 
may he utilized (Prac Nml Acad Scl, USA., 96:] 1458-63 (1998)., which is herein 

fi x v i e i < v. * *J ' 

embryos, resuspeoded rn , m medium (mth 10% PCS, glucose, sodium selenite, 
p iCSi one, e< t\me fremiti n - ! i nob R>>t:kvilk\ MD,) and 

ld?m <x v i ^ 5 < > < ^ t < v > 

x I ogles, Roekvilb D.] i 1 

37°C in 5% CO; in the presence of different concentrations of the pur ified fusion protein of 
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■he u m' i v e s negative cot lack ay cytokine s euros 

!'!\! 5 \ v t ! 5 ll Of Oi 

cokrri.metriv assay of Mosmarm {Mosms.no, T., </. Immunol. Methods, (55:55-63 {1983)), 
i.d . > \ < v v. i -■ v\f o I ! s > sv^ol 

the ability of the albu* sirs fusion pro! - n to e t i m< e tl sun vai ol newo i *1 - el s 

EXAMPLE SI: Assay for P hosphatase Activity. 

f 1 139 1 I he * f !! > v * s s <• m v v v- , Ik v )w< 

i > , ^ .znion. 

[1140] 1 ' ^ assays > t 
be utilized which are widely known to these skilled in the art. For example, the 

serfne/threoMi s > s fusion j o.i he invention 

> v ^ < t i i l u * N s v. N <. 1 S V 

s tu t \M ' , 5 « an kum tr < h o , , f i ! <. w v 

phosphatase activity is then determined by measuring the release of inorganic phosphate from 
a2P-fabefod MyBP. 

EXA MPLS 52: Interaction of Senne/Threonma nwvphat*** » ternv. 
11141.] i i ^ m s ' v. -> k t i i 

e.g.. ckv» r.u in r>nnpk ~< ; an useful foi example, as research tools fo the 

cting proteins or receptor 
^ tern Ox the 

invention is nseh.il as a reagent for the purification of .molecules with which it interacts, in 
one embodiment of affinity purification, an albumin fusion protein of the invention is 
> ^ ^ e o x s oi v. v ! n . ^ i ' J to- fuu\v' 

il L <. tR i 5 s ! I <- >t i <vU. %5t 

u? pmm; a\ ail n hi I to ' \ ^ * > - ; - 1 e ; . o p 'Vr > < rv^oki h r, 
the > ! ^ <- v'el i I ; f 

seotienetn fro*. , v ? < uh to 

design degenerate oligonucleotide probes for cloning the relevant gene from an appropriate 
cDNA .library. 
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[1.142] fhere a nurm ? * e ! i! y be employed s > t 

h pannvisv Kit ir> of in ilbumin fusion protein oJ the Invention In one example 
l\Cit f, a„ ^ ^ s s < o ! I i ^ c s k o,l o 

Vlockvsky et al. (Vlodavsky et al., Nat. Med., 5;?93-S02 {1999-s. Briefly, cell lysates, 
^ t \\ > < s ! > In ^ (! i N 9 , rnsLiru or 

t ! i i ! ! > S f ^ ^ <• X a 

o t s It 1 i f > i n v d Ik 

supernatant s an S 8 < k 30 cm.). 

Fraction? are eluted with PBS and their radioactivity is measured. Degradation -fragment of 
b p op 1 ' 

expo mem 1 v ) i. Sk > , v !\ ' ■, , u 1 1 s 

described by VI ,un s i K < I he cth <> * s do exnuo oi ho 

^ ' - <. - \o;«> Mihhte. 

EXAMPLE 54 ; j mmpbMsy.a boo o I" Horn o Urates. 

|H43J -> i " i , m us v n 

ps a( a H N *tu*e 

Biotech 17:1 105-1108 (1999), hereby incorporated by reference in its entirety herein) which 
>f >r is ui i $ » n die s \ 1" metd-ros 

assays described above. Briefs, carbohydrate-specific chemistry for hiotmylsiiors is used to 
■s I > s ? 1 i % i to n 

ries n uj mmobiii n A SOuM solution of a x > s fesioi pvok > of the 
nolo i vv^lwd tr oh ten is ^ av w»h b mM NaiO-i and h e ^ I < +nV) 

150ol) Then the s mp.ls - c ijy 2 d (Pierce Sbdca.iizc tassel 10 kDa cutoff; Pierce 
loiulto k J - 5 )< " 

is c Idr i: 1 ^<ut"^!n! x or R (s"> M NaO ! btl M £ t x 10 mM sod et 
ph rpruie, pH7). Just bd idr ^ -\eo s < j ^ eufn 

ROG50 (Buffer R supplemented with 50 n:iM ociylglucoside). 
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? "* * 5 s " j ; 1 1 1 „ „ Ay y 

I'll 44 j N «.*< foe <■ ' uu*c- ^-"mL dioht^ 1 vd< c s i li 

as the catalytic mechanism Mela oprot«ioas< y of 3i } fi * protein of the 

present invention can be assayed according to methods known in the art. The following 
exemplary methods are provided: 

' ' < ; a/phi; >70i ' Wi 

|114S] > > o - k j - < c ius £ \ \e ? o is 

mixed with the substrate dpi . i (0 2 unit/ml; Boehringer Mannheim, 

Genhsaay} in Ix assay buffer (50 m.M HEPES, pH 7.5, 0.2 M NaCL 10 nib! CaCh, 25 pM 

iSi P t < > < > ! N >S< S i\ 

control. Negative controls contain only abpha-2-n:acrogIobulin la assay buffer. The satrtples 
t . ^ -\ , 2 v 1 ! > <. a n "> " h : a s on ee "> s ' - s - Ukaol for 5 
n s then loaded > * 5% Vis > .mih, gel. .After electrophoresis he proteins arc 

S < iU S'" ' O' X 1 I N 1 I CtUf . 

weight bands as compared to the .negative control 

Inhibition of alpha~2~m<tcroghhulm proteolysis by inhibitors of metal 'iopmiemmes 

P146| \^n, i v ts » ?s n ui d*i ( )I\ H f\ \\ld 

f k< i ^ s s ' VP i ! v i e <fl 

t>v ,v VVP - d\o be- "used "tH diW*rterbA» the proteolytic activity of an 

dr t n< v •> ! s 0 x N > > ! t> m ! i c 

are; MMP d . < r i {IC* - 1.0 pM against MMP-1 and MMP- dh k\ - 30 pM against 
M.MI < 3 150 uM MMP-3 MMP-3 isnomeiysin-!} inhibitor 1 jiCh 3 u.M 

against MMP-3], and MMP-3 inhibitor H [K ( - 130 nU against Mm<$}; Inhibitors available 
tin. h m v s j 4443:5 ]a i N " re.mi.m\eiO H «. T dnTs cnt 

coneeoinYmts of the smai molecule MMP inhibitors ar« mixed with k purified fusion protein 
ot'kMmnuviHt ' » , >* ,M^Neo\-m - \UP tT<s ? 0 2 M 

x C hi CaCh. 25 p.M Z.m <> N t 5 coban i tture (24 

*€} Rn 2-br. then ? pi ol s L sbulm (0.2 unit-mil) is tdded and 

vt hatvd ih - K v <. t | a t ■> s s ^ < > \ ! 

IN s l< n > ' s , x ! v N d v.1 ! 
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Synthetic Fhiorogemc Peptide Substrate* Cleavage Assay 

1 1 14"; 1 v i ■> ^ I ^ t 

meU 0 u tN v . Mh v 1 ! \ i i 

! 5 ! v ! ( ! ' ^ 1 v v i, 

Test substrates include, M49S5, M-2225. M-2105, M-2110, m J M-2255. The first fow are 
HVPsoU w> > i s s v < j * vr r < \ Miutv. 

enzyme (TACB) These subxlrastes are preterabh prepared in ) I dimethyl sulfoxide 
(FlMSO) and water. The slock solutions are, 50-500 p.M. Fluorescent assays are performed by 
using a Perkin Elmet 4 S SOB luminesce ce spv «. < ed vOtb , f 

5 OW x lit V i ^ 1 1 i ! J w 1 1 U B>! ^ tiv 

assay is earned out by incubating .1/6 pi lx HEPES buffer (0.2 M MaCI, 10 mM £aCt 3> 
0.05% Brij-35 and 50 mM HEPES, pH 7.5) with 4 ul of substrate solution (50 pM) at 25 V C 

i utn v > h t | usion p.? of the invent hit t 

assay covet;. The final concentration of substrate is .1 aM. Initial hydrolysis rates arc 
m im< s 4 » o ;r 

isy %% - " - - * ^ * n 

|M48J Fern NOD < non-obe * t s * ^ dhydisplaj !g LOOM 

with c< use wo o i 1 N v. - in 

P'v < \< \> ^ v. , ! t Li 

b u * m i ^ \x > < i v ^ t o ot 

xua >\ -j ! t * U t u 

o b v i s * J 1 1 N U ■> t \ u UOD 

irn t K ! o >\ ra^ < sv tt their 

0 ! V > s s ^ ^ >. w t ; s > f j J i 

\ v ! ' ? S ' i ,4 M 

patient's. 

1 ll 49| /« » s -> s < > t 1 v. u,y oi lu ran nutation regime 5 can he assessed in 
female NOD/Lll mice <. - available from The Jackson laboratory, Bar Harbor, 
Vo s v \ \ x u v <. " H o i •> > e i t e 1 v. n Ke," t m L ' ! 
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It < ! i i -\ bemecn 6-8 %eeK go NOl^ 5 ie are inbred a? I 

SO! C KHAl>> ur<~ 1 > s * >'u*. ) , <\ 

have an average mass of 20-25 g. 

piSOJ fk v o ! o x <> 5 

the \uaseei x v v * „ v m n t »i eni 

variants the < i * <. t > ! N! 1 s ibon 

CU i , <H i ' I v. < '} > 1 > «. - v < i !0\ HJK J ~ i 

fllSI] \t!*M ^ v \ J v v -x 

1 K v. t V <. <.3n 5 

nmito an J 

60 ryumrt^ x < v Os v v > \ d 

tolerance iiux \ ! 

ics tV k <- 1 

|I152| > > i ^ n v f isfh u 

s ut' * i! i v ) els can. Ix 

,s, w j d to t • . \1 i< v -v N 1 a a " v vu- b a^ , i i t ! sd van be 
> \ f ^ i acidified water i pR 2.3). 

fllSS] The glucose tolerant axxi intolerant mice ears be further subdivided into 

control, albumin fusion proteins of the subject Invention, and albumin, fusion 

0 X v ^ ^ ^ ^ S ' ' ^ v v > 1 i ( i V U 

r v s s x < ; v j s x - , ! I i e urn 

^ ^ N i 1 v. ! < I 1 ! X > 

albumin toss n - ^ - a ie ^ - < n d a a axx ■> ^ o a ' axx ! - , .v e »b 
s s t nex s r v J M s s a U < ^ xhe tpti 

a*, x m k x v > < u po* U (X jxr»( 

P 154] ; v x < d ii x-weclb 

M < \ ii v. h 1 f If i i > 

also be determined on a bt v basis. T'he onset of diabetes is defined after the appearance 
v v t s ~t eks tment, m additio 

1 1 " !v li ! ! ' t i. * 1 s 
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Hi 55 1 t the. 10 week course of trea als t ucos< 

< * i into! roup* develop dialx i s 

5,8 ' i Thus, high s 1 v ! x ! * 

trace which are initially glucose tolerant if no intervention is made. 

(I ISO) , < s > ' s i i V O N 0 

mice, before and after treatment. Blood glucose levels are measured as described above in 
i ! ^hed 

(1157) 1 ! V V f 1 1 I V \ V t f u 

specific hash t 1 , s SEC) 1 * 1 1 em 1 t \ r i ther < s can be 

quantified using speotroosstric anaiyan; and appropriate protein quantities can be resuapended 

prior s v. t t 1 ! s 1 , s s i k 

week apart v >\ unoVt the »i» d «. N iv 

Mon-mm 1 n s p ^ ! 1 i 1 1 i v p x 

tv.fotouxi w(vk\ throughouuK k, ,ant mlt e xx- . ' 1 s. x e\kf u 

glucose evt v Keto-D N ' v \ ! 1 r * e o .tuoti 

\ <. <J 1 i N \ ' - v * < 'v N , < , 

is diagnosed when lasting giycemia \ greater than "> s \ 
FA \MP1,F 5? : Hfartotogteal Examination of NOP MM 

(llSSj 1 <- \ > v. 1 ' - v. ' < S S J V 

the -> 1 f h ny t s ■> be s no moo v s > rue 

composite is < so px j endues ^ < t ,! dial f to increase 

the x ^ x > t u! >xf* u Ox j ^ sen rxdxxi is as 

follows: 

(11 $9} * » - ax! of the ire^tmen . 

ssnpk^ .c 1 v <. <x ^ K K s ><< >s j 

- <■ 1 v. i i d X s so f 

I * v f 150 .mu.s'o. Sections can be irm tnolabeUed for 

i i , j n s I ! » ^ pi enco ) 

(rabbit anti -pancreatic glucagon andsera dilution 1:2000) and detected with peroxidase 
conjugated ami-guinea put (Dako, High Wycombe, U.K..) or peroxidase conjugated and- 
>bi era (edict SI ox 
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[1I60| The composition of the present mveniiou may or may not have as iJttonj* an 

effect on the rv^vN w ' j^u t l^^vt'o .'v.. '"\^ Uv > < \ amhde* a 

r\,\ \tn u 1 m % 5 

[1161} M S7BC nice fn '^^ > ikir H »r ; MI i can bs 

obtained at 3 weeks of age and fed on convemkmsl chow or diets enriched in either fat 
(35,5% wlAvt; ! vi ^" Nj) or In; close (60% wt/wt; Harlan TekJad, Madison, 

WI), Use regular chow is composed of 4.5% wi/wt fat 23% wi/wt protein, 33.9% wt/wt 
sfawb 3 ' ^ - > v v < s s e ^ - v rnxwed ot 

l K t x s 5 I V S 

wt/wt liber. The high- fructose diet rs composed of 5% wt/wt Ids, 20% wt/wt protein, 0,034 
wt/wi starch, 60% wt/wt fructose, and 9.4% wt/wt fiber. The mice toay be housed no more 
than ,v v v \ 't decs too n 

si! t\ v ( Sal h^ ' > S 

%aisj k> \ i <e n 03 raclbtu sen ci a.L 

Diabetes 50(11} 2530-9 (2001) Syste o > I GLI 

aematneN i <■ > a t ! * ^ > n 

\ \ , s > s v. , i. s " s v | diO s h « f 

m ^ 5 V Kuss \10i a> - f s 0! ^ohn a 

(0,05 mo!/L citric acid, pH 4,5) and kept oti the same diet for the nest 4 weeks. Under 
5t > d 5 i 1 < i - f 1 i ^ 

of tK - o w\ a«. isco, to r&ivjs \ j h * , xs- 

|U62| i e the effect oi he hig f ot on he i i i \ 

stimulate e luco 2 di ?p s ; he tx\ arm ent ; can be i - * ted n ? » c groups of mice, fat-fed, 
m \ * J , siir M / i i u < >o oi hx ^>\K{\n * i 

desr 5 1 *s \ ^ v ; *stt I k\ ! i ? t series o 

experiments, mice can be aaestbet;zed with medmxyharane N v Mundelein, ID 

snb } mn ^ n ) iSmjnjs can be |ev w a ^ > s ! l%a body 

e i-ii f - i Orough a tad \en , ,aai Wood tart -k ocdo.\3 3, 0, >% ! md ia mt; ate ; al <a h 
injection from a different tail vein. Plasma gfucus* concentrations can be determined on 
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using U irNorhti (Sekmifse o i T ir* Apex, NO, a pharmxokineucs/pham>«cod.wamics 
software program. 

{H63| la the second eri oi expe; \<,ss5\ ma can be anesthethed wuh 

ilttffVUfO ^0 | iOA! 'J'Vf I v ! \ v ^ v < i 

tt\lo? o vein is ex >. 

M ,iu v . II i f < ! < x * skio 
vein, cut on fee bottom of the syringe connecdors, and hooked to a pr, filled PESO piasik tube^ 

vs chin xm is t >noec < yringe it us 1 4 lorninr < h is then 

sularni cWd W * s - 1 s - ' " - ^ , ; 

from the !o-\ in * » M^o h i 

itt i, !iw )'x i i! <■ , < <■ s ^ i ;p i Rmic cnnv 

h . se M fif eachs can i I !i! ^ ' ni 1 N hpus trxn Px it <t 

jn ^ r ! i m ot tbe o 

.tour vi i,-> <• s J , ^ 1 ^msM\ i m-o m (SSPU 
^HK\nit-i!.<-? ^ h>- > vi^s oiok 

|064| \ ^ s >,if's ^ 

! ^ ■! v <. ! < :h i \ 

> o ; i i v< J o decrease 

pk fti 'u e t etm., <-« n „ ! n i s ( *M u < yodels that 

fXt M !!K v i 1 *i U "> d i d 1 a. ' i i ^ ' V s < > I -n n> ^ 

er k i •, % - - u . - 1 - > - * x ? < o t .u 

randoo ^ <- N ^ ^ 1 >er\ehic \bumh t the present 

-i \ ^ v i < > s ? ' V t \ hO 

o i e km vr 1 k * v .!\- ' \ - > o « ee 1,^esx.„"vV \ 5 i<r^u o ! I nl vein 
< * t m Nf } >eh e d s. 

first dose and ? hours after the fins! dose. 

|IMS) i' isma iocose concerttratl x can be determined usi.n 1 i a 

k;n>=stic Ki^nofn Sis Si s \ - s ? . t k < . 3 ! s > i s 

I«vek can be „ * 1 using the Rat Insulia IUA Kit from Unco Research k Si, 

Charles, MO), 
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ho mmmi^d pci / v b & mm) 1 36 9 

EXAMPLE 5m hi : /.■':'**'•* HjUv Sf.xP Kv;^;tcf >-\tjhM>»>g Int nKement in 

InstEm Ae|jog» 

The Varhus H4lh: Reparian 

ft Iff] E -E v ^ ri The malic c » r . promoter isolated ♦tent rat (rMEP) 

contains a PPAR-gansm lement v> us pa$hwa> > s nq er com 
stably transected into the Hver H4He cell-tine 

fUo?] 1141k-/SR>-:B?-SEAP: f iv sterol regulator}- element binding ptoiek (SRESP- 

, S < , O i < v S v I s v N sivi 

sk trn u-t I s . - ^\ 0 Eokuom.^ 

as $h i v-wk <.vv r id r and Htnrrc««iation factor 1 (ADD > s < a >» 
primary mediator of insulin effects on gene, expn < ! itctivity is 

tj< 'I Si U< ^ thy y O iP i y V O < 1 y y y y S > 

ti Si sfe« ted inU th« Uxor B41fc cell-line 

flMS] I ' > ! y y if 

rolrtmai > y ^ • - ^" i ^ • , fee it d ioto 

the liver H4!Je ce.U-iir.te. 

1*1*9] Me/PEPCK-SEAP: Tfe phoxphoenoipyntvate carboxylase (PEPCK) 

promoter is the primary site of hormonal regulation of PEPCK' gene transcription modulating 
tLPfx i' !> ! l k 4 io k i\ a iOU! 1N t i 1 r,i*: i - f k 

!y t CO y ! y 1 y ' 1 1 y \ 

^3 > .0 ^ f J yt O s J s ' > t 'UKO yXll 

line. 

|1170] Cyy y X V y<> N ' y. 0> fa S IV t y N y . 0 >0 " - * >E yE ' 

i H I NtN yt y y 1 y y U\ I }pO< OS id 

y ' y y ^ y s ^ - y i V ) ^ U C d y y 1 y y 5 S IV 

y U y " y y X f 

Growth and Is oj Medium 

|1171] y Oy 1 <y, J- y< | Ny » l y ! \ ^ y ' S i 1 \ ( Citlf 

V C v \j \ \ y CJ K< * y"' vi Oil s - t -< | << s i - " , i ' V y M y - 

and H4IIe/SREBP-SEAP) or 0.50 mg/m.E G418 (for B4II& / rMEP»$EAP). For H4!Ie/PE.PCK- 
SEAPy v hc ^\^hri^i^''^EHisi^ of 10% FBS,.!^.^^^!^^^^^ 15 mM HEPES 
379 
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buffered sahne, and - ng-'m 0418 

[1172] The assay medium consists of low glucose DM EM medium (Life 

Technologies), 1% NEAA> lx :■ -n., ■ bin/streptomycin for the H <0e H \>-50" -\J\ 
I-MHe/SREBF-SEAP, K4I!e rMEP-SEAP reporters, she a.sso> medium Mr R41!e/PEPCK~ 
SEAP reporter coosists of 0.1% FBS, 1% peinciuin/strepiomycin, and 15 roM HEPES 
> f! ' ii ?H 
A&f/jo^ 

(1.1731 The 96~we)l plates are seeded at 75,000 cells/well in 100 uL/weli of growth 

medium until cells in log growth phase become adherent. Cells are starved lor 48 hours by 
if! v i ' I ! . i ■> 1 \ 

0 J t S i X I f 1 si ^ vPu 

ipproxirnatt i \ hereafter whb t s 

assa* medium, and a 50 pi a iquot * 1 cell snpern ta !■>..■! soJ > 
ex{ i oibi ct invention 0 i pro s > 11 < 

» i > t ' n t u ill h> 1 s 1 m | i s ? * ^ v 

vectoi b nisi - k J cell-lines are used as negative control .Addition of 10 oM and, or 100 t\M 
insulin to *!■ v \ * n ( - «Mti%« c mtrol After 48 bos ) « . a .o\ >\> s< 

If) * ^ < i 1 N ^ i <. < J ^ V i ) I h | o 

1 1 ^ f) ;k samples are u iu I P4 h I briber I mouhaied ' 65 V for 30 

mi < ! tc\ u < o k ,n ■* <. t ' v v * id of 

sed vu>h H) i ot M \p x * ^ vK s - mvtuieol 

4i . < > , , , - io another 5 

5 1 ^ ^ if! ? 1 1 * , 

Lmorahi > v i ^ < > c ; 1 1 mi Ue\ 

1 i s ^ < ^ s \ rennmeter 

EXAMPLE 61): Trans^k Anjmgfe. 

|1.174] The albimun fuskm proteins of the invention can also be expressed in 

transgenic . < Me > .re „ ^ Jt ^ 0 \ > t < ' 1 too So mice, < ^ ; % b ^ 

•S ! ^< Sit Si i i es 

baboons, monkeys ind chimpanzees ma> be used to generate transgenic animals In a 
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e odime que desej »kd herein or otherwise ' nov e \ ! 

v\ >jv*s hi it i ii » it wifioo 

ill 75] \n> n> h uque km wn a n: an nun be used to intra <u< e the ps haucle tick 5 

encoding tk Yfvumirs m-mn pioaun of l\ c lavender* into animal; to produce she to nudes 
lines of transgenic animals, Sue!) techniques include, but are not limited to, pronuclear 
rn<.r«fmK«.U 1 i ^ t n Kpp\ \Ueto ' N > ^ - .^--t 

N < s c 0 (NY) 11:1263- 2 0 (1993) Wright el a hotechnoS NY) 83 8 1 
/or, 5 <a o^ - ! \, \o vs < n <o<hh ^ )P ic 

5to gem lav (Van e I s tre et o \ t I - 1 82:< 152 (1985)) 
h h!.n.^s v " „i < o - e 1 cl! >o >Y 

321 (1989)); eleetroporation of cells or embryos (Lo, 1983, Mo! Cell Biol. 3:1803-1814 
{1983}) ! i oi nuclei of the invention usin es un v 

lr £ Sctenc $9:1745 193 i > n ck eid co < embr\ one 

n concern ^iti vtll? a\c namue 5 ^g the Mua odK back into die b1a<c ; 5 

mediated gene transfer ttavdra.no et J.. Ceil 5 7:7! 7-723 H989); etc. For a review of such 
techniques, see Gordon. "Transgenic \nimatd hul Rev. CytoJ. 1 15 t ?i 329 i ftju.?g *hieb 
ia icurp i entnet} 

(I176| \s < , i |ne known ut d>e art may be used top e iransgesik closes 

x , < ipn"-v,\r> Tu example, 

nuclear transfer into s 1 i oocytes of nude; from cultured 1 v j fetal or adult 
cells induced to can. >cnuO iurxho d \ a m v YsO ,n4-^ , \Yh acta! i Uns 

385:810-813 (1997}). 

{11771 The present invention provides for transgenic animals that carry the 

pohntuneotiJ u> > i , <' ■> t t > o v 1 Os 0 n d t, > s„ K 

Hj ! ! - J , vV ' " f .O ? U! <Hs , C >»0 

n s or chimeric s he tmnsgerie omy he integrated as a single transgene or as multiple 
copies such as m h t 1 The 

transgene may also he selectively introduced into and activated in a particular cell type by 
following, tor exaraj !e 5 the e ich tig ot 1 asko ft el asko ci ?1 . P;v> Natl Acad Sci I ! SA 
89:6232-4236 {1992)). The regnlatory sequences required for such a cell-type specific 
Kt <><\h< u w IS I j. i rtw cell type ^ 5 -> 1 ^ t s t to e 

of skill in the art. When it :s des.ired that the polynucleotide encoding the iuoioe prote-n of 
381 
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■ ho -men-ion be integrated into die chromosomal she of the endogenous gene ce vv eg < ° . -a 
to the Therapeutic protein portion or I- s - ' portion of the fusion protein of the invention, 
gcoe tmgcnno is prof -ire J Brief), when such a technique is to he unheed. \ colors 
containing some nucleotide sequences homologous to the endogenous gene ere designed for 
5 - e o egrah'nggx t sue, sequem es a > 

one J s:api ■ K . The 

traosgene m y also be sdeeti u s I eh \ s v 

endogenous gene in only that ceil type, by following, tor example, the teaching of Gu el ai 
(Go et a!,. Science 265:1034 06 (1994)), The regulator $§qjje»ces required for such a cell- 
type specific hractnahor- >> depend upon she particular ceil type of interest, and wilt he 
apparent to those of skill in the art. 

|I178| on, o i \ v, e em ed the exro^s n oi the 

recombinant gene may be assayed utilizing standard techniques. Initial screening m&y he 
dexoorphshe ? ^ s J'JUOv il s ;Csto\Cnf> 

feat integration of the polynucleotide encoding the isnioo pro hen of the invention has taken 
place. K «, ! 1 t>m oi 

e iOAOU l> i n i t s K s > i s a WKgK 

which include, but are not limited to. Northern blot analysis of tissue samples obtained from 
the annua! 

Of s »» v j s u m a j< v h or 

inuounomstoehenucaily using antibodies specific for the fusion protein. 
(H79| (1 < * ^ ? t ! i u>ud r 

5 ; ' > s i j s s j tv es 

elude, bx t l i t s lore than one 

H>L.ai » > s v t v. i ^ in t ; v ovi) to 

pi >0 A' O i *. t 

effects e t expression of each ueosgene: crossing of heterozygous transgenic animals 
to produce anno he homozygous for a given integration site in order to both augment 
exp'-essh n uxd el i.i ^ ■, x e s s y r x \ .uwhsi ; crowing of 

;parat mo/tygous es to produce cot < < s <u < < > ^ is lines; tod 
i | iiuH pohrn leoiide ncodh sionproteh t\ 

U«U r i I V ' v\f l!' f a Ovv K 
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Transgenic animals of the invention have uj.es which include, bin are not n o animal 

and the Therapeutic protein and/or T > m component of the fusion protein of the invention, 
NUnhingcm-samo-- .0 ' s « v s \ in n i > ,<\eom>: o 

compound* efts live o e-n > < . ^ t sorders 

KWMPt * Method * s£ I <*mz Gmp Thcrapy-fo Vivo. 

One , M ^ <. t' u c* - mi n e^m ^ . no p* v of 

expressing an albumin fusion protein of the present ■,> onto a patient <. ro lb 

jhu>> t . 5 n i ! i - ^ >t \ k 

euhoK medium, and separated > small pieces. Small chunks of ih« tissue ate placed on a 
\wf smTneefa ! vme culum h , k n <. n proa cj v s > i> ^ - The 

flask is mmed upside down, closed h id k ft at n k-mp< c v \ftcr 24 

ho m , * it m v u i ^ 1 o the 

bottom oi ! i and 

< •> l v. ! ^ v. ! > 1 > 1 16 

week, 

p lSlf M this una fire < o 

days, s u uit e i uou yss of ohrohhec * The 

in mo a «. is 1 f - and scaled into larger flasks. 

pMV-7 (Kirschmeier, FX et at, DNA, 7:219-25 (1 988}), Clanked by the long 
tour ma! i p \ t x s u> ^ \ i < v 1 i ss ifnnlfd 

ith > Uv. sen v . ,m ' ^ , . ^ , , ! ^ * <- ^ v s <. m> i 

rm roks beads 

II I S3! !' K d , i ic x Tu5i, fusion protein o he veatk can be 

> l v l > S l K i n <■ | >< 

to lie e ere " .'0 ^aea.xcN 1 , d u > i v ^ < si* s - and 

initiation/stop eodoas, if necessary. Preferably, the 5' primer contains an EcoFJ she and the 3' 
pnnni m < mt, s In * r 

backbone and dm amplified EcoRJ and Hindi! i fragment are added together, in the presence 
i x <. 1 v N ^< ? > h om nnop' cc to~ 

ho t < utmeroo v s i m ran^orm bacti n i 'h i| 
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xhki are then jJated o to t jar coo »» yvso i"« he > rpose f con! «tm. ihisr th 
\eeior has fro eerv ,a interest properly inserted. 

[1184| H v, ^\ <. <, n > s \ , * 

^ ! v. 5 1 i i N ) Nh inm iDMi M, ^ ! v 

serum tOV ' s i v ! s „ v vnaddv 

to the media ana < i wis k ! > 

piO^tKO •> v. ^ ' 

a$ producer ceils). 

|II$S| h ! ! t s 5 

s <. s i s t ' v f \ > x Is «ent niece 

containing the infectious viral particles, is filtered through a miilipore filter to remove 

A s i s < i t <. \ <: dot is 

n. IXWvf Wh ! v > <. v \ o s » v ! v. v < > iT i i 

the producer eel - < v. 5 1 v. cd <• 1 ( > r of virus 

ill ! ->* W < ] 5 ' ( H iu 1 f ) 

i i >. or, hkIi as 

neo o oi-> ^ v i 1 » > f >v ■. 

determine whether 1 i s oduced 

jjllMJ h , . c. . v - ! i . *< y h •> Jia alone or 

K\ - n v. < hoK 

EXAMPLE 62; Method mjmMm* Vmm Gmt- Therapy - In Vjv<t, 

P1S?| 5 v > < < * v " r^K 

k \x\ - oo s Wis i < . o afev. the 

( iO is v ( K > v ^ . ~fo , \ N i d 5 V 5 ,\ x o }\ ^ v ^ lus 

lr ' an .dNaoo; , .< , y , * s c t-< >< ,/ on - i F-Wraleofsdes 
encoding albumin fusion proteins of the present nwendon may bo opetnyvdy linked to (i.e., 
associated with) a promoter or any ouar genetic elements accessary for the expression of the 
\ o i ! < { i v i hod» atv 

known in the art, see, for example, WO90/1 1092, W098/11779; U.S. Patent NO. 5693622, 
1 - n t « , , Ci , ^ x ; t^M °9 ) IK. et d 

?Utmam\ Res 35^)517-522 (1991); Wol«~ NeuK>r«usenl Disord ?(5):314-3I S (1997) 
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\ a a < s i st* t ! 2£ 

o ( ! \, p h y v. <ii 
[118-81 The polynucleotide constructs may be delivered by any method that delivers 

injectable materials to the cells of an animal, such as, injection into the interstitial space of 
tissues {hea mu> k y> ? \ s ' r. >eh N >ustru< 

can be delivered in a pharmaceutical!}- acceptable liquid or aqueous carrier. 
\um fhe terns "naked pol> eko ie t ry A or RKA efers to sequence that are 

free from any delivery vehicle that acts lo assise promote, or facilitate entry into the cell, 
including viral sequences, viral particles, liposome Uvea are. -, lipofectin or jk\ tjntatmg 
agents and Ose d e > ^ ^ ; f 1 
one-cm «n no? < 1 " ^ m hi m 

Feigner P.L et ah (1995) Ann. NY Acad, Sei, 772:126-139 and Abdailah B. et a!. (1995) 
Biol. Cell 85(1):] -7} which can be prepared by methods well known to those skilled in the 
art, 

|I00J The poo i i nets used m the gene therapy method ore 

so a \ h I X) * i itt % > MM DO 

sequences that w foj > s \.n> trots promot >wo a id.l d in the art 

can be used < ,lri\ mg she otpressioa of DNA. Unlike other gene therapy techniques, one 
ujo ! k 1 ec \-o x v. s x n he ttcmsm 

* ! , , v. v> ^ hosts in the e*M$ ^ ■> x t ■> 

r v s . ' oodueed into eel U v p; < - , -t ^p d. 

n> s s .( nonths. 

{HH\ 1 •( "i \ 'd construct can be delivered to the interstitial space of 

tissues v mm an animal, ine haling muscle, skin, brain, hap, liver, spleen, hone marrow, 
thymus, heart, lymph, blood, bone, carbkge, pancreas, kidney, gall bladder, stomach 

ilU^t v vS i I lu * i i ! t > i < v t u f vue. 

Interstitial space of the tissues comprises the mtercelhrfar fluid, mncopolysaceharide matrix 
mn b t v " u ; v v n s i\ i I > es^, s clumbers 

collagen fibers of d r tissues, or that same matrix within connective tissue eosheathing 
muscle cells or in the lacunae of bone it o > \k oc p d ! e plasma of -be 

ci lation and * \ Delivery to the emtitial space 

mu ck tissue is prefer; cusses he vt They na\ be co vet eml> 
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e:c ! -\ ^ a I h\ 5 !!w i.ns i ,'o the tissues comprising these cells They are preferably 1 d s k to 

fflb^jHssJ ' I'M ^ n * i v t U iS w > 

u!V ^>r^ I, K-^kw i otdis, &nah 

as, for example, stem cells of blood or skm fibroblasts. i« v/w? • \L cells are particularly 

M ni bib; < | n i 1 Cv des 

|I 192] < > s v v *- v s ! A \ ^ < 

K M \ V \ * ! i 1 !N l < X 

f - * ^p and rnote 

preferably from about 0,05 rog/kg us about 5 oubka. Of course, as die artisan of ordinary skill 
ndlaoprov. t i f v i , 

and d.vU v i ' 1 ^ v I . ^ 

4 ! in a i arsb * depend on -he condition being treated , < route of administration. 
The < j s \ \ v. <. v. > bn 

interstitial space of tissues. However, other parenteral routes may also be used, such as, 
fohaktkm of m aerosol fonnubmon particularly for delivery to lungs or bronchial tissues, 
tiiroa: ai ^ \ \ >. r c nose, Inaddumo r \ s ; ,J , \bc 

delivered to arteries during angioplasty by the catheter used in she procedure. 
[H93| sp ... is 

deterro i c c N j for 

» ypeptidt ol b ec d v. > v >. h dard « tmbh u 

N \ , < v t uo o s<K < ^ (thei used 

is naked DMA o; r : piex< t ipos e q ' i t ci s mi t s then 

n t ^ < * - x x 

|1 194| b ve t ^ I s. ... a 1 C - a . s t , ' > I by 

j a p ? ^ ■. i rr' o - \xe, n\ \ N v *s u ) i • a\ oe the 

anterior h h and ihc quadriceps muscle is directly visualised. The template ON A is 
i tjee e<f in 0.1 ml of came die ova? cue rb uce 

apnnxmaxrt ^ i < s i a ^ u * x a ^ < , Kut t 

\ s j ceo ou v i siu r ba loca ion I the si is 

i >s« * th siainks ted e x 

[U95\ kftuT ao appropri e. j incubation time ■ . g. : " d r } arasi. e e <tra<. i "cc prepared 

by a a the a? ^ ay beep ! ei> ib 5 an) e s s <. s ! >t t. i-w-.u 
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4 i s muscles is h ! top stained for protein expression. A tune course for 

fusion protein expression .may he- done in a similar ta.sb.ion except that quadriceps from 
different mice are harvested at duienon noses Persistence of ON A in muscle following 
motion r » v ■« k ) " n ^ i i p v >. i r^KA i'J 

HIRT ^rpH-matanis fr-<m 1 o^uo .* ,- ■ ds c fhe re\uh o1riio'.uxoe xperiuuonation 
, j ,i . ^ s ! „ 1 t !» turns 1 

s eramm l-DNA 

- K of I us»>n i rowing of the invgntioR. 

Ail * r ; 

|119€| Albumin fusion proteins of the invention eas be tested for activity in 
promoting the survival, noarite outgrowth, or phesutfypic differentiation of cortical neuronal 
cells and for inducing d';e pro i deration of 'glial ribrdiary acidic proudn inununopesidve cells, 
astrocytes. The selection of cortical cells for the bioassay is based on the prevalent 
expression of POP- 1 and PGP-2 in cortical structure and on the prev , i 
ml > ^ - resulting from FGJ I toeatm 5 byirid « 

incorpo c t s of the 

no canon - t e \ 

N s I f ' --n 

Ffiiri en cortical or ioppeeampal neurons :>? v>nv.< have demonstrated increases in both neuron 
sunnul ud 1 v 

t >• i \ '< j & K 

\ ^ ^ i t > l A s ! . k ^ v ^ v ' sun t no. .a 

i > n i i s I c ^ s hUU ltd 

t e< i 1 ns i 4 sa > ch R t so o 

which recepior(s) are expressed on the target cells. Using the primary cortical neuronal 
culture paradigm, the ability of an albumin fusion protein of the invention to induce neurits 
ot k%! 1 01 <. a 

thyroid \e incorpoj i ion assay 
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[H981 Human lun^ fibroblasts are. obtained from Cloaeiks (San Diego, C.Vs and: 

mainl nw^ )>■> ; e ^ \'h <o< t t , > ^ > < c <> )J 1 \ are 

I v ■> N ! x > \ s ~ i > ! ius lun 

> * > !i r es I h v. s rv ;o/is,v. at \000 e-ds fte'f its a 

96~ve11 p ^ - ? < i «. v s s o s s N > 

5 s < BS i bus te o Vhc; ej BSA medlwn, the 

cell t f v n ; v. !! v p r 3 days. Ako 

Blue (A v x Sacra ed lo each weilto a * 

10% " w ^ r i i * * ' v th ' < am!.ab"^m > r 

fluorescence reader. For the PGh> assays, bis human lung fibroblasts are cultured at 5,000 
ceUsAveH m a 96-woU piaie for one day. Alter a medium change lo 0.1 % BSA basal tutiut 
, \ b < ^ s v IS 1> 

,v. f Z * A i s s s x < v. » v > x ^ t < s. ^ t », Asm 

\ 0! x ' \ ' ! i ! v ft li 

< I I S x > x - "! 5 ^ J 

umbaxu ^ ' s i > 1 od/ot 

J JO 2 » J i 1 s x 'V * t ' n I < b H b ' Mi 

, ud >u r - V S 

i < N ^ v v <-> s on p;o:em 

es h i. , \ v ! v b ! i or . ! .1 V k > i 

i x 5 ! i > » h s <*i> < o! 

\ diuu , !'u i a; " h is v i sol v u u 

Cob prpjife 

{1200} ! I s - i t i s s « neasure h<. 

v\! u Uoiah ; . s ^ . ' ' i <, i J 
as fibroblast cells, epithelial cells or immature muscle cells. 

1 12611 Snb-confiuent cultures are arrested m Gl phase by an IB h incubation ia 

? s sy<> t\ ads i » during the last 4 A the 

cultures are labeled with M s " - as a Seal n r>f 0. .Vis udv! (2.5 Ci/rnmoL 
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Amershatn, Arlington Heights, 11). Use incorporate ; -i i i - • - • • o - n = ; »ted with ice-- 

i > Si * i\\\> J V ''D VV, v. s ^ ^ , s 

ice-cold h) f . o( . v acid and ihen wife ice-cold water. Following I nt 0.5 M 
WOH the Iwtes jo, ^hS r <• <>s * I 4 k 'a ! > o! radi> xenwn r* 

.measured. 

11202) 1 he W o f n tor U v ar\ > u c v o ur » ui o - Je.k ency 

of striata] dopamine resulting from the degeneration of the nigrostdatal dcn.sammergic 
>ro m mm > \n animal roe, fb \ v t cteasiveh etorao< 

n\ oh e? the to ate > * 1 gpnd:.n 

gMPld! \uh > x ^ s ' ; v ! , h mm<no sne 

oxidase B to In ! - 4 I \ [pan T !N < v. 5 <uh* s MfT* is 

actively aca n m I m ■■ > ^ v k v p 1 s ~ ; at ut -vnoo.vs <\r.^porter for 

> gamine. MP s dient and 

sekcnv<h ? t sehon.ou 

0 5 lo\ k h ^ > e , % ^ , ^ ^ \\ f 

radicals. 

p MB) x. S i 1 )&s c f 01 ) 

has nop » ^ ^ " i v a! lde\ P> )1 *^^t 

Recently, Dr. Unsickeks group ka-v demons! rated that administering 1* i i , foam 
implants m the mi sn iesarK sn the near complete rrm,:cm>n oi s lan 
r^im* to - o. v with M.PTP exposure (Otto and Unskker. J. 

Keuroscieoce, 1990). 

|I2S4] Based on the ehua *v.h FGF-2, an albumin fusion protein of the invention can 

v ! " >. 1 ^ ■, 1.5 n s 1 1 * 1 t subane g 

v c neu 1 sun > -snd can also be ested in vivo i of 

nop tnorsgs * i n ! **-u s v v see s'aWll reatme* i The 

potential o ^ of an albumin fusion protein of the invention is first examined in vitro in a 
dopaminergic neuronal cell culture paradigm. The cultures are prepared by dissecting the 
in fk g t - 1 ! ) I 1 s o be tiss >ci«Jte<J wit! 

trypsh and >c T ! t 5 densit) or k'em in e ass 
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I. im in Dad N t M v. n 5 i 

r J < ? 1 v v i ! ire i \ with 

^kkmu u "5" S d ea 5 - ! ) s s xl mv ixrasme I \ 1 \-.\ a \ u k 
r v , Jo o\y o " ^ <- ! 
arc ^ o u d -) ! <"-< utv mis. The culture momnm Is changed even Ouri day and the 

Oft U d v. <! iSv 

f!2M| Since the . > v v neurons are isolated from animals u gestation day 14, 

i f i H > \ >! 1 ^ v. s 

I i t i t a v. v ' ,N s ^ \. r ns 

\souki h « ;> , a ; - a ^ * , aa. m 5 , ,x o ; a\"^ or, oo>e - vitro. 
therefore i tfcerape tic protein s ^ acts ' < > k »rvi\ of 

dopaminergic neurons, it would suggest that the fusion protein may fee involved in: 
P rkin on's Disease 

KX^MPS F i*4; faaneream t - > H * * « x < evafkm Jjn.rnjw. 
|I20n| . common form of treatment of autoimmune disease, 

especially when the target self tissue has keen severely damaged. For example, and not by 
way a eo.n mm 

ftOi^nent o > t s t n < & 

N < - » 98 &8 20 mlant Proe 28 2138-40 (1996) 

\, < i nd u t<H 2 ^ i> ;,HamafM>« , Kobe! Med Sci 

42; 93-104 (1996); Laosen & Stratta, Dkbstes Meiak 22: 139-146 (1996); and KraWiifo*aIa>- 

5 li \i i V 1 )< N < 0 ^ 1 " ! i 1 ! S 

therapies for amoimmune disease patients include v. \ f to uuamrize t risk of host 
, i s u - v ca tut, a knuw-d 

independent risk that the preexisting host autoimmune response which damaged * origami 
self tissue * exert the saute damaging effect ou the sp tasma Accordingly, the 
v ! ^ n an os -n mmo 

, v , ^ ^ t ; < ui a uuvtji iw,uhuxtkm 

with <. m ! dsxidu i ! t«v *g t smart rmn 

therapy < f ? an;oirnen;ne disease. 
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[1.20?] In accordance wiih the invention, the albumin fusi on-based compositions and 

fortnukiioxjs described above, are administered to prevent and treat damage to the 
Pansrdc^ vd v „n "s- e ^ u > v 5 , ~ \< , u« s resp ns< 

UlO i H 1 V. ! i ' ! ! 1 ! f > 

.rki.ir.^jiA i ^ i < ! v v es v. >\ed ipsa 

\12QS\ ■<* ■! i ! > ( s k \ v « not 

lim td to \t > < N s < - ^ N 

vaccine), 1CM3 (aob4CAM~o monoclonal antibody), iinomide (Roqumimex), NBI-6024 

^dtete i pe ! v <- << ) \ f s <! v .ihjKur^ 

n Kl u I * ^ i f { i > ni ' ! < > v 

Mpha ot \ i < > u i i M n f v * v n ' m i t 

*i <. t V V >* •. n V v > Sg 

FA AMP! ,K 6S:TdTO«tficati on and C loniag of M jMl>i»gM 
1 1269| On i d t % m clone VH and U do *ains from ^el! line:? 

expressing a particular > d I "is to I n PGR with VH and VP specific primers on 
cDNA made .from the antibody expressing cell lines. Briefly, RNA is isolated from the cell 
lines and used as a v i p tor RT--PCR designed to anrpiify the VH and VP domains of the 

lim i vt ii (Life 

TV " v 1 1 After 

1 ' ^ t. i \ nk I to icubate t oot temperamre foi I" 

srdnmep and the cerari.fb.ged at gl.000 rpm for ;5 rrdrmtes at 4°C n a tabletop ^ i t 

( stmt i ! ! v i ; i 1 

Precipitated K\ \ s p&lU ed b> cent i.fra ng i I m rpm tot 15 minutes at 4*C in a 

tabletop cent i c s s i uurded and uasi ted wi 

7 5 , etbanoi ii v\ ■ w i \ , \ - , v ( , > ' ^ nj}<i"\ a 

4°€. i < 4 s i, *m w . in' 

UV\ %au d hea\ •> 0 t o s , < ta P ,\.\ can dots "mined using 
op ^d oV'^ *\ mea m ntents 

cDNA may be syirthesized, according to methods weU-knovm m the art, from J .5-2.5 

i * sg Wis i \ \ !.n.\ -.^ ^ ! i .p ^c axi ranOont hetamer pnntet^ eDKA - then 
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used as a template for PGR amplification of VH and VL domains. Primers used to amplify 
VT-I and S } gene* are shown in ("able ? fypicklH a i\ K reaction makes use of a single S ! 
prime aad a single \ pr n& Sometimes, w\ u ^ s ,mwM " s 

tmd n± o r ior tiv v. » s s - 1 - ; , ; » <•< i uit,H 

sometimes ail five \ H~5* pi m n ; ej LH v prij xms art md si singk PCR re - don 

^\FiPv'fv' \ i ^ ^ v s \ v 

each dNTP, 0.7 units of High Fidelity Tap polymerse, 5* primer mix, 3 N primer mix mi 73 
5 ^ <. u! f \ «. J\ x i ! *> \ 5 kO'i. 

toguher fC afrnJc and ^ p' o\\ ;r-,pec0wP o; <ach ^ UK buih id*u-»i primer- PCR 
aulmo^ v ! 's t<> i - v ^ a-* v \ >t ? % aa> s K ts t 

Kumtc t'ui ! <. » < ^ ^ - \ After 

the reaction is completed, sample tubes are stored 4iC. 
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SGC JDNG 



VH Primers 
HuVHl-5' 
Hu VH2-5* 
Ho VH3-S' 
Hu VH4-5' 
Hu VH5-5 1 
By VH6-S" 
HuJHW 
HuJH3-5' 
I Us M4 ; S~5 ? 
Hu JH6-5* 



64 
65 
66 



69 
70 
71 



CAGGTCAACTTAAGGGAGTCIGG 
GAGG Ra: AGG JOG IGGAC TC i'GG 
C AG GTG C A G C TGC A GG AG TCGGG 

t \a ok. r v < <.i \uk 

C AG GT AC AGG TGC AGC A GTC A G G 

> < v ■, - ■ a ui ■ si X 1 < \agu"k;gg 

TGAAGAGACGGTGACCAITGTCCC 
KjAGGAGACGGTGACCAGGGrrCC 
C v>AGk G \ H>G<\ C 



VL Primers 
Hu YkappaG5 ! 
H a \ C s u A ■■ - 
1 u \A spp € - 
Hu VkappaAA 
Ha YkzppzA^ 
Hu VkappaS-3' 
Hu Vfcappa&A' 
Hu Viambdai-5' 
Hu VlambACA^ 
Hu VIambda3-5 4 
Hu Viambda3b-5' 
Hu Viambd<G-A 
Hu Viambda5-5* 
Ha Vkmhdab^ 
M« JkappaKV 
Hu jkappa24* 
Hu Jk&pp^-y 
HuJkappa4-3* 
Hu&appa5-3 ! 
Hu AuAkmAA 

Hu Jlambda3-3* 
HuJlamMa3b«3' 
h la cG4 ? 
Uxi HamhdaS-3 
A : 



74 
75 
76 



80 

m 



m 
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97 



< A.\ A'l > \TGA >^ 1 FC( 
GATuFKHGUG\CR \GH H i 
GA1 \ ! GH>A * \GH \G * ICC 
GAM!!' GTGTTGA cgc AGTCTCC 
GACATCGTGATGACCCAGTCTCC 
GAAACG V \v : C \f t .« AG 1 « :u 

< b\Al GTGCTGA* CAf CTC( 
CAGTCTGTGTTGACGCAGCCGCC 
CAGR AU t TOC 
TCGTATGTGCTGACTCAGCCACC 
TCTTCTGAGCTGACTCAGGACCC 
CACG I \ T A 1 t , \ 1 CA A < « i* < 

* \GG< I'G G( n \< rc*nc< g c 

AATTTTATGCTGACTCAGCCCCA 
ACGTTTGA'Il GA ACC I rGGTCCC 
ACGT'TTGATCTCCAGCTTGGTCCC 
ACGmGATATCCACTTTGCyTCCC 
ACQ i r ( GA ! C 1 CC \CC 11 GG 1 CGC 
ACG11TAATCTCCAGTCGTGTCCC 
C AG TC TGTGTTG ACQ C A G* i & i 

CAGTCTGGCCTGACTCAGCCTGC 
I CG \ G m \ i. m I GAGL i AC C 
TCTTCTG AG CTG ACTC AGG AC CC 
f CGI KTA GAi < , » * » < 1 
« W . - C\>. lG-\Gt » A 
GArni ATGCTGACAH M kVkX \ 
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K R *amph " e * ten de< toph< ft sd on - 1 - agarose gel D"N % ban is oi the expected 
> >hj^ f ins } - \U domain^ a id 344 ba^e pans f r \ 5 ^ s t^ut^ wi 

the gei and purified using methods well known u the art, Purified PCR products can be 
iigatedirtfc ! > < > s 1 * x ^ o i * t h f u 

cloned PCR products can be isolated after transection of E. colt and blue/white color 
the art 

mm Fl e PCR bands eontmnb VI lorn 1 and the VL domains ca j also be 

used 1 ! 1 > uM o 

vectors sV the *u . 1 sequences of a heavy {e.g., human its or human. lgG4) or 
light ch«m i) t -i s , ^ k t .v 

light j . c ( i be « essed Maa these vectors an 

i J OOJ v > * 1 v v v t t \ <. s it t 

J u v > \ o" Mx'toi>h tbes can as < • » 

t s ^ 1 » hu s tt u \n. 00 is 

l s ! k ' s 1 t s S h < 

encode compk j ell I 

1XA MPt I 1 ...fej?,:,,^ y cp'tratSoty of i I \ 5 n HVgrovult junior fa^mo 

as NGF, BRNFa, BDNFb an d IMWch 

|1211| fbecDN \ n he cytoi ne 01 grovs iacu erest see s NOP, can be 

V i s " s 1 » ! s V s t \1 M\ 'iv I T' { M 

< U «. < . - ,A * i H v >< > i t uVs The 
nucleotide .sequence s a!! uf these proteins ere ssowt and svroiabte. The eDNA can be 

j >. s s ' > I ! hnkei t. in 

b& iised> htr ©toning >f the cDNA Into a vet e eDN \ for HA Phis c e a 

the N s * t< -i> v. » K s < < s s s N < 1 t oh 5 ok) 

eDNA re clot e uci f ) i e.C PtS A ; pS eN hi S A , or 

SA from v* s N sss n<! i i 

! i N ^ <. t I \ O t v 1 * 

ere v 1 o ( c k. < s . i s \> ^ d ' t * < - bsasd 

tested for its h < > f c s 1 nehan cell \h $ procedure 
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A adopted except thai the expression -cassette used employs a mammalian promoter, leader 
sequence and terminate? (See Example I). This expression cassen< :s men excised and 
inserted " < a nhomid suilahie for the tensfeetion of mammalian ceil lines. 

EXAMPLE 67: Preparation of HA-IF.N Mob proteins {such as IFNa), 

[12!2| he sDRA ;e m er s v - P\<< \ -elated >> 

variety of means including but not exclusively, from cDNA libraries, by FR1 -PGR and by PC R 

s ' i . . v * x -■ d met N n< s 

v. m^ v i kL s^qucme^ or mterienms su^faas i 
ml ^ Pouns <> i x sn > i , A ( sib ^ 

GeaBank. The cDNA can be tailored at the 5' and 3' ends to generate restriction sites, such 
Ata. oimon a s ; o - o > <> «. ^A \ i v « ) x t A \ 

Ha IiA R w \ s x Id s v. v x 

spacer ! S < I x % v. r t t c s c t as 

pPPCOOOS (Figure 2}, nScCHSA, pScNHSA ., or pC4:OSA from which fee complete 
eso s c t * f he 

expression of the albumin fusion pooem m yeast, "Phc albumin fusion protein secreted from 
the yeast can then be collected and purified from toe media and tested for its biological 

um A m s o v sec that 

v , s -> - x ^ s v ^ - i. vtm < a\j 

V s 5 v s V" v ! i.uiO X i ! s v \ i 1 

i j oulPncN 
R- ' ' 1 y 1 _ C 

11:2131 The albumin fusion pmieins of the invention have a high degree of stability 

^ ^ v ^mttatjo w h \R 

o, v t s o ? > observed ^ > s 1 t * sob 5 on 

obit. ' * 1 v i < ' ? - 

stored HA-IFN solutions was compared with a stock solution. 6 or 30 pg/ml flA-IFN 
solutions were placed in vials and stored at 4°C. After 48 or 72 firs a volume originally 
equivalent to 10 as of sample was removed and meastaed u an I \ sandouch Pi IS 4, The 
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c\ f \ i -.s w~'ro v,ojvr>>red , f that of a hiah couecnaat on ^tocS *ohtt i \ \iOo,n 

s , \ k i s v k jj 01 \O\M\ 

i n > > -s vi < , - , w •> r e .0- m- 1 v\ y ! i i. ak 

v < > ! ' 1 , 1 ' x ^ ,% 

|I214] "> 1 n < ? » ! 1 bioavailab lA-a-IFM 
,\^n'c. 1 <. puruVJ ks -n mkeeke ifrom yeast) was adrv si ee ^ r<>\^ss 

k rn .Lv; a^a vOn„i mi N *i> <\ s K 1 k the 

aKnl iva ) * s 1 < a \ > v * s ' 1 > i'i tit- x\ 

he VomkUi d to eonta* u oe ! s M >> ^ 

a ! pkv-intcrJc roo molecule . 

I.I21S] uka:i\-il ! i 1 x , I x i s j u> k used to 

u. to'j m v v <i M v - 1 v i < I)'! '< J K 

k if * ! s 1 * k ed to, hair) cell 

leul 1- nv-<m it c hoj chronic non~A> hoi 

B :» "> tif i I ! ( > v. v ! » ! , » i ' CCP; 

<. ,5 1 m u ! c-ers i « \ cers, recurrent 

r<; 1 i o p > n H s ( J v m > > m u ( I or i 

aultsple mykon V1DS S multiple scle? ^ s< rferou Alpha*. Jo 

AHFS Drog Mhnsatfon, I 997. 

[1216] k J > i 

Ik \ J v t I <. for 

hu.\aj> aui.jins^tiano^ ! 

sOv ' +rc ^ < n 

\ * X N si \ k i j s 

okiQMM^O/ X „ 

f 12171 \ , \ " \ \; N ^ cior n I fki h- u * rm ion 

exprt. of Nsmcuofta fiA *-lbb fusion ovins ! 1 i^f ukx, tl cD N \ or & second 
protein or * v "-r 1 a^ v sr ■ . . t v -pk 0 >\o reani *a a ' ;o'-\-*k ^ ^^kc kkr (he 
double stop codon has been removed or shifted downstream of the- coding sequence. 
|12I8| k > 1 u (. ot k * \ j r> 4 n < or 
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\ st B i *e stimulator protein (GenBaok A ! p I 

may be fused to one end of the HA component of the fusion molecule. This hi functional 

us> s < - ! s n . - k <. ! . > i utjUt v , 1 \ i v t 
the fusion. 

EXAMPLE 68; Preparation of 1-lA-bQ.rniom fu 

|12J9j The cDNA for the hormone of interest can be isolated by a variety of means 

■kHkh!.: 1 h a not ■:-.-..U; . , to-: <. p\ % ;a-..s. ^ P fd ,f U s o\ « h osiug a series of 
i > Otitis* d method' „ s v , v 

kquefk Km ' \ < - keo\\n uad i\.nPh s,n\v. in public da ssos 

SUCh v \ <■ - '\. 'W.u.Lo' - v , v . ^ or 

Si 4 V 1 1 I v i s V ! " <■ ' I I x U . 

co \ammc th T s b \ 0 * s van u u ' \ it nn i i <■ > > * I ) <. n a 

s|\kCJ sCvk'i; k\' ! v v v< !% \^ iO o s>'< s s > ' v N s 

V I "s ■> , x ( ! s ! v V | Hen 

excised md Inserted into the plasmid pSAC35 to allow the expression of the albumin fusion 
protein in yeast. The albumin fusion protein secreted from the yeast can then be collected and 
purified from the media and tested tot its biological activity. For expression in mammalian 
cell k 1 i \ > * v. - N - > ' i v . »d \^ t 

, i j t ) m n i v s > < !Hs ^vi^mio' 

i pkssrt d sun > e fo the s i Ik u an 

ceil lines, 

EXAMPLE 69: Pres>an-Uh>n of HA-salnMe receptor or H.VbhnHnu prmein hnmm 
protein, 

im&\ The cDNA for the soluble receptor or binding protein of interest can be 

5 s ! o s- \ <. v v i x % i vs RT- 

PO and 1 !' ? i a ^e;. - < ! ; \ „ . ' - I us no 

thods < N v xpsences for all hese \ 1 i kn* wn asd 

istasu n GenB ^ >N \ < m I ailore h s I i 1 

generate restriction, sites, such that oligonucleotide linkers can be used, tor cloning of the 
1 1 *\ \ hue ^ ao> seaaur - e * .I 1 s \ \u 1 L\ 1 s m be at the ,\ o k a nmnsxssn >>■ 
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without the use of a spacer sequence. Hie receptor cDNA is cloned into a vector such as 
phrWXh^ c. Z -v « -\ eW ^ o~ J --x ^> » ho ^mfle,. 
expression cassette is then excised and inserted into the pksmki pSAC35 to allow the 

is- K ? v ■ o v ! 

activity. For expression in mammdum ceil lines a similar procedure is adopted except -has 

V< r\ii!p, N i h - *■ - '>^,^-v\ < o s eed ev" Od .es> t oX u- -Sou thlo 

for the transaction of xnammalian cell Ihies. 

S^PiLE m Preparation of HA-growjh tasters 

fit 221] x X < J K a variety of 

« * \ ! t ! v v s s s K * e ^ m ^ v t 

> <. i vt ». v i iki ill < < s > i (see 

t v. \ * N s ' i e v 

r<^tnci,on - U . J A A oi*o i 

vectOI s > j K v h\ X 1 IX - * m I a \ ot < 1 . - h Sl h < sd< >ut the 

j < t «. < s 'i a v i e! X ftf f s 

cassette 

ts the i au^i! .« d mto , x 

um > ? o ^ N N ' - > e * ! v v. o^ U s - t h n be 

0 !uK ' 1 - K s O X U 

i v ; ^ vt tN^ero vv\i 

,TPt«s ^ wnuiJ , h ^ ! This 

~v v cassette :s then excised < i inserted < a plssrmd suitable for the transfeetion. of 
mammalian cell lines. 

£IhAii!hLlxIl:Jfsioif:dhh:. sf UA ..teiedxyhoh; § oh htoix Jf itioiot 5 rj.h v; : :- ? 

1 1 222 1 S n v * j ? •>< « 

td o ^ ,!iu ,' < < < c s i ' v„> <>S f v nf x> 

ty- etomre $U d>\ X U 'he reeVeo 4 * _ I n . s } ■ y ^ ^ -ho prr t- 1 

\v :U , - v^ttao'e 

m 
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sp,x { n* i e cH\ \ c i v. o J a e ■> b "* v< J to ^ s * 

rsL-strution su Kh t chgonuek f\\h , ^ v ,v o. ,os sv foAmton 

v. i 5 v ^ \ > > \ ts ! 1 \ ^ 1 

i so oi a s»\ v ' s v f J s \ j j V > N c > e 

>Svt tNA fV\ ~ ! ^y n w 1 v. t sUt JMMUJ 

e\u\ed mm se-e v i. i ^ 1 K t i ui 11 t 

protein in yeast 

112:231 to toion molecules of the invention, the V H and \fo can be linked by one of 

the bdowbn k mot icon ^nation thereol i epride linker betwe* «e C grminus of the 
Vu and toe N-terrninus of the \v ; a Kex2p protease cleavage site betmeen the V H and V\ 
such i v cretion and then self asset j 

residues positioned such that the V H and \ can form a J\ bond between them to link 

i H >} HA or an 

■> v. *! t horrent 

|J.224| lb s mm t m<ma -rsl \n ^ooo; hm^ » »** s^.-t can then he collected and 

purified from the media and tested for its activity. For expression in mammalian cell lines a 
s 5 j •> n < v. c i n x 3 ! " 

! v s > um ss i mm 

v v< s , i ( ^ I ii J'liit; The 

antibody i h in this manner cars be purified from media are! tested for its binding to lis 
as in a- mo nuuunoehermcal m 

K^MFLEJ2i.Fr^ffaratioa af i 

|025| 1 i H N <^ s i i> ited bv a 

\ mm> ol nv,t.r s n ledum bat not exclusively, from cDNA libraries, by ET-PCR and by PGR 

OU' Hf!! > | 1 j ) i 

I j v v vsiiahk, to 

s * v < i ths 5 u id * m o „e>\ 3 ^ 5 ^* ( 1 

sites, such Usat. olimmamfoohde linkers can be used, for cloning of the eDN.A mm a vector 
containing for HA. This t 1 i o without foe nse of a 

spacer sequence. Tim cell adhesion molecule cDNA is cloned into a vector such as 
pFPCQGGS (Figure 2). pScCHSA, pSeNHSA , or pObMSA from which the complete 
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SL^pr^iofi v.mI: is then ewseh ;s i --eft o m > the plasmid pSAsfo^ to , ov> he 

expression of the albumm fusion protein m yeast The alharain fusion protein secreted from 

the yeast car; then be collected and purified from the media and tested for its biological 

> , ; o- v\ \ - ^ " > > , - p w . ?v o vv s o t v t 

the expression <. ? t - 

(V £ i \A0 i> 0 1 1 ! % > i 

for the transfeetion of mammalian cell lines. 

EXAMPLE 73; f ryppra t h^n p tinijp>story factors ami peptides as HA fmim prof ems 

lynch as HA-anfivitah HA-a &tibippk , HA»e«nw f inhibitor ami E < dj 
prptemsp 

fOM] s * t | n es < j.\ i be 

iso! ted by a \ rich t excJusoel osn cDNA I es, by R.'| 

PCR i \ < k S v in 

tindoid method fhe cDNA t h n i f >! resection 

sites, sue! * 1 elm NA iuio a vecte 

m i \ ! v. x I t the use of a 

spaces sequence. The t v 1 < a N \ ■ - I s v J ,v< a \ectos <uch >t> > H tlt! ' " J Figure ?}, 
pSeOHSA pSeNH'SA , ■<{ p( 4 I -• \ * o - o e, o ^ , , . v u - foen 

v s. , < 'n f umot fusion 

pro t i em t M c-U! \ cted and 

purified from the media and tested .for its biological activity. For expression in m out m 
cell ines a sin n'oeedun op < un the e \ < sefte used cmpiovs a 

mammaha en s< 1 s nvpie li. This expres. Urn 

\ e v. i is i nntnni ax 

eel! lines. 

K XAMli.F 7 4: PrxyMatwnM.Urzvhd HAJu\»ujLgr<>tw£. 

f!227j f-i ^ > < \, w <u v i- sol v 1 <J> s Mno'us 

I j s c v v o> a oe - a- ■ -v s ind nd mokes. In 

*s c v - i t ! v s ^ n t . $ J i 0 s 

si . < t - \u i s , < i k' ^\ dbur.-n 
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0\ \ v i! j \\ uch as Mm?! ^ >i . i us 

< v in ^ (. * i » >< u s *'i K ! v* * \ J cul'^ ! I'C* 1 f<> b 

»t.l % end oi dlmmin Ffae protein sf inters : md tbe targeting peptide is cloned \to i vectoj 
such as pPPCOOOS (Figure 2), pScCHSA, pScNHSA , or pC4:HSA which allows fee fusion 
with albumin cDMA n thi 1 N- and C-termina! end of all - ex 

other proteins. The fused c.DNA is then excised irons pPPCOOOS and is inserted into a 
pH^rr'd si v s s f. v \(. N ^ s v „ ^ v f ^ \c, Ail 

i axx i ! is in molecular biology The 

! collected tnd ^ *• 

tested lor its biological activity and as targeting activity using accropoaie biochemical and 
biologk ;1 ests 

E KAMPLE , 75; Prep aration of H A~ea2:yBi<^ fssstos, 

fillSj The cDNA lor the enzyme of interest can be isolated by a variety of means 

including but not exclusively, from cDNA libraries, by RT-PCR and by PCR using a series of 

"> 0 [MS - ! V v. > - < S \ V I ! K 

i ukrvO { t -i< ' ■, > ^ keiN <.io 

! a j S u \ ! X!3 

the \ *s v n ^ Xs ^ r "heut , - a-,- < sx,.: - u ■ .r ' nt t.F>\A is 

>«»< ? , * i„b « fPss hi I <v< w SvMlSA p< 4HSAtlom 

<> 0 s V, ^ t i 0 s - H >s 

lo ill n ,i .\r^ s \ < s ! f < " i f sm >Eonn 

scouted Ik si i pun xx n m s f. ; a 

S v o v !X> V f > s. > > v l 

^ ^ 'l. ^ !.\ s. is > u <. C C ! U) 

U See Exai v v o inserted into a 

pkiMJiid ■e'oJaokx den e^tvenec ^ :xxxs, ■ > m cell lines, 

EXAMPLE 7 6; €o»str»?cil& 2294, BNF-HSA, Generafl^ti. 

{1229J m . > v«H x p * o . ^ e «N x v . x- rHbUeuxr 

sequent ft >wed b> t BNP-HSA tisiot pr tein wl c ha he processed i < BNP 
peptide (32 amino acids) fused to the amino«ten«inus of the mature form ofHSA cloned into 
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the :nart;maUan expression vector pC4. 

[12301 * x 1 ^ 1 - 1 ^ ' is * ! ^ Ji pr ^ BNPi **** B ^ l>:> 

described below, cut wiih Pfoo I ton/ Go P and hgated one ,So PC7o ! cut pC4;HSA. 
s. c s * n ? f j i - r vi,i.v"t< 

aud the processed, active form of BMP, followed by the mature HSA protein (see SEQ ID 
NO:21I .1 < > f - * a 5le2 

[1231] 1 < > ,m - id suitable .for PCR amplification, of the pdfyntideottde 

encoding the active processed form of BNP RNP1 1 BN1 * e syothesked 

- vu.i . t < H . i \€tlCTU€\IbGI(,f\\«G 

-3* (SEQ ID NO: 105) 
BNF2: 5 ! - 

V, \ < x LA KC < I CA C 1 C H O H . k 10 \ 1 C \TG C€G€CTCAC*CACTT 
TGC-3' (SEQ ID NO: 106} 

BNP1 incorporates a Bom HI cloning site (underlined) prior to the last 16 nucleotides of foe 
{ISA lex* v * < s ; h - *)\ \ eocoe. a ■• v ^ u n\ cii c 

a \P o ) c ^ i 1 < c 'k1\ 

contains foe reverse complement of DMA encoding the last 6 amino acids of BNP and foe 
first 10 amino acids of the mature HSA protein.. In BNP2, the bedded sequence is the reverse 
conrplen e 

'\ x v <\ ' ^ i ? a ;j lo empirically 

cevno 1 ^ as. - ;a < \ s ,*.o u4 tor >p-at: 

|1232] The PCR product was purified (for example, using Wizard PCR Preps DMA 

i « \ r nib' 

£ * : o ! s 1 p ned a 

1 ' > ECfo 1 digested x x to produce construct ID # 3448. The construct was sequence 
verified. 

iMMll LZa .. ^-Mroct IP 2053, iFNb-HSA, Gcaerafion. 

112331 Construct ID 2053, pE£12.1;lFNh-HSA. comprises DNA encoding an IFNb 

^ < <o« „«> " i \ ^ <- -> >^ i ] s I x > , s s t, IFNb 
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etmcmL ed h xon en v. lt< t mac Ion t U*^ C NS 
expression vector pEEl 2.1, 
" xt 

[1234| i"l pot tucleoUd m >d?n HFNb was PCR « pUfisd tsing primers PNbG 

I <. ut with J3"i 1 igated into Bunt H cut 

pC4:HSA, resulting in construct 2011. The iwo Rl/Eco \- e s rt from iwm I'D # 
2011 was subcioned into the ihm RJ site of p£E!2.1 generating construct I'D #2033 which 
wide com?: ,x \ s > i bo k kr ec|is nc 

and the mature form of !FNb 5 followed by the mamre HSA protein. 
|03S| 1 ? PCR <*mpht\uu 

u od.n • i \ \ i \ " w s s ' ! < 1 

1 1 Ye I ? OeOCGC \A rCCGAA nXVt < < s ' t / \v. v. \ \{ Wivii 1 ' K Y M s A. 
AATTGCrCTCC'rGT'm'TOCITCrcCA€l'ACAGCTCTTTCCATGAGCTACAAC-fTGC 
TTGG-3 ' (SEQ ID NO: 107) 

f.FNb-2 : 5'- (KXKtXArCGATGAGCAACCTCACTCTTGTGIGCArCGirrCGGA 
GGTAACGTGT-3' (SEQ I'D NO: 1 08) 

\\2M\ iUIIKh * tk! mpomtes a ifow Hi v < k •> >hu iu deed < 

Ri fond \ v own; v §0 nucleotides 

encoding the first 27 amino acids of the hdidength form of ifNb. ! M .the CM Esite 

n ) >x x rvu < I i \ i k 

the first 1.0 amino acids of the mature HSA protein (SEQ ID NO:i) and the last I S 
n i v >. s v v v > k m f \ \ . v > in <. just It t 

f \ \ sn « s ^e torn >. i s m 

d V s ' < V V. / S > i ' I 

sites o s -• . 1 i I j 1 ent 

comsmmg the IFNb albumin homo protein expression cassette was subcioned into £co Ri 
digested pEE12.f 

{12371 o <. ? " s p \ 

t r u : x (. \ * -v. i I «, ( < < 

{J23SJ J Nb i b m n ,* si » prok s < n mature 

> i.A.i.c W h . i \ - i h \- <>" « se~' » > f < f i s< 

form of ff'Nh, Urn Met-22 to Asn-187, In one embodiment of the invention, IfNb albumin 
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fusion proteins of the invention anther comprise a signal sequence which directs the nascent 

I > ! <; t \ \ V C s ! <• ' U "\s O O I s V 1 t< \s I UTtN 

preferred emhodi.me.nh the signal peptide encoded by the signal sequence is removed, and the 
mature i'FNh albumin fusion protein is secreted directly into the culture medium. IFNb 
albumm hi* or pselenas n the one s % e 1 ,n m s ^ - , 

kid ! sn m \ \ * \ ^ t s sth Ka u 

jt ^ ) l - s , 1 ? ^ \ > 1 ^ n e NJ ^ < N o i trk 

WSA/MA.F iomo: sequence, or other heterologous signal sequences known in the est. In a 
mv^Ji' 1 ! x ^ \ 1 hv oaame 

!.FNb, 1 > » n > > f " 

fethei comp no a« n to "v *v-> » ie \ >u s oeaap. these 

polypeptides, including fragments as 1 r variants, are also encompassed by the invention. 

f y\v,w- >\> m murine myeloma NSO eeU-lmes. 

im9l Construct ID # 2053, pE.cJ2i:lPh%-HSA , was clectropomted mm NSO cells 

f sin i\ Fxanapfe 6). 

Purification Jrom NW cell supernatant 

|.i246J ^ from NSO eel upernatani m> nvolve Q* 

^tfilV !! i o M ! f ! < N 1 < tO 1 M 50 

N < ! t M - ' d by I ro 1 0 anion exchange sk^mstogMph} 1 > s 1 

n, d<i vis w ^ i x ^ H 

* < 1 slTet eomposation V t sequencsrip should \ Id the 

\ t ! 1 j Nb k f t to i < 

Ms anspp.ro arm te MF< ot 88 $ kBa. 

112411 For larger scale purifn i L of be 

concentrated into --8 to 10 L. lite concentrated sample can then be passed over the Q~ 
tepl cehaogc co H 1.5 using a step ekstion 

c <n ; - > 1 rnM NVW\ pi I 6.0 and 150 mhl NaCh Or. each vimpie can then be 
vu h inactivated with ).?5 ! friton < lOi fort mi tt room U merat r» SL>R-R< - ; 
Phav r m v t i c! > 10 v t ! x ' o S v i ■> - 1 i < u*b i ' 
NaO V an s x \ v ! * u c ^ o <. m i ^ s ^ \ 1 x 
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wo mmmi^d Pawszimmmm 
eolum t pH4.S ring i step eJulion 61 50 mM N .a > \ HC 1 m d 150 r MS \< i <0 

12 cm. 3.3 L) at pll oat - ebr s \t tNH^yoO* and H> n\M 

NaOAc, or ckeonOnfoy consisting of 50 m.M foaOAc ;>H or can follow. Diaftltraitofi for 6- 
g DV will allow for buffer exchange into the desired final formulation busier oi either 10 mM 
K y h,H>< - 58 mM sucrose - 120 M Nad, pH 7.2 or i n V citrate, pH 6.5, and 140 mM 
NaCi or 25 mM Nadfo'V 100 pM NaCh pH 7.2. 

'><<<> i ! v s ^ ' ^ ' < > 

|1242] Ail type I interferon procerus signal through a common receptor complex and a 

m hr K\ ) o < 0 ,{ \ 

f ! ^ 5 s x< t SPI A 

convenient assay for ope I 1FN activity is a promoter-reporter based assay system that 
v att,nw nu' u< fo o s i , 1 o •< 1 v n < p<. r vr \ \ fok 
HEK293 cell-line can be generated and contains a staMy integrated copy of an ISRB-SEAP 
reporter > me that h ex? emeh sensitive to typs ! ifo s o o »s o ? x a - i > « 
eoncenuaifon. 

Wer/sorf of Serening of IFNh-HS'A NSO stable dones. 

112431 Construct 2053 was eteetropofsted into NSO cells as described m Example 6; : 

i'bc V * »v, I - v \ d h > , b) testin 

conditioned growth media in the ISRJE-SEAP assa> ISPJ fo \p Moil reporter ta is 

were plated at 3 x iO 4 cell/vyeii in %-vvell, poly-D-iysir.e coated, plates, one day prior to 
iiAti , b \ , - i o « Us - t I ikcM^ 

* * n "'O l\if v ' 1 m U ss n 

protein encoded by construct ID 2053 Of tMFNh as a control The reports* ceils were then 
incubated for 24 hours pri 3 to removine; 40 1 a .or in for sf \) Reportes Gene 
1 fo x - ~ N s < - \ - > x m ^ u , , ioHvl 

j|pj y,y sHj^^r 1 o,.^ , ^ r 
.fes-n/t 

[1 244] , » e ok « s wfoN s \ Nb-HSA d u TC^fCfofoa 
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/ : >vV>:??, d<^<u of O AS hv an haerfenm. 
Method 

{ l.245| I *. OX 4 - O'Vmh H? ' ! lj < v <> \ v si cuu-s s iCh/txl at i f 

co struct* ..at! howasuwM i i 
esc s ink o ra. v \ 

i J > \ j v i i ! { i t j v x 

day 0 da> 1 . day 2, day 4, day $ 1.0 I I % < s < s 

jckdc injc< ! r s s ithor >0 

□ g/kg andd-r 300 dgdg; I FN aibusuu- fusion gioucu ors day 0 and subcutaneous injection of 
I _ ( v. s s >s\h The 

^<Ko > >). i \ i u 

Hdix.it < " 5 t ^ ^ !H ff^> i t*g ig * ^ \\ \ u ^ K 

punisuCc \ nd f s > ^ ' 



dLliHLg;Hil{gg.gdddgg gb.dd£ 

Method 

112 46: i t s, \ s. '\ v \irf 

5 i. ' |U s i. ^ s s < t <. ! 1 

i>\< ,U G 1 ! 

EXAMPLE ?8glBti3Csdo»s for IFN 

fU47) ! \ V< ! ! 1 « v < v i J 

»)l l!l - s I I ' ! i. J •> R At 

AX V V ^ s >. S. ,i v t j v. t ! 1 \ I s ! ^ » > 

limited to Ebola viruses and Marburg virus; Vc< ^ including but not limited to 
Ficlicndt virus, lassa virus Junin virus, Machnpo virus Gusnarito \»ru* and iymphocviie 

hi. x n is s ? v< ' 'fiMiis 

1 uuk\u"s H^ a* s o k k \ s i \ , <■ la 

'- jse virus, and mtavii use 5; Ffaviviruses. is t -si Yell Fever, B 

MUf\ ^ r < t i ( s it rm ta! 
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i i k < '!o t > i kt » 2 x n ki * iUhr h mil- ■, * > > i 

t» U\ *o U\/«.H ^ o -ien- and v^e tv,*. w b it" $r <. < s * un.s and 
RrdcU,; ins t p - \ ; mse:- m <. ' * v Uki o \ k< msa ' % n s ^Oi 'f K 

and M.-»:dvt\po\ uu.\^ U - > \ *. d vs A\ c Cs 

fhSih^HiKCs * % ! i < s •> N ! 

N ■} WNo 1 % sOs <\ k1 f 

Pis 1 f I 1 * s 5 s i > ^ s o ^ v \\ 

disease agent < ' 5 > \ B ( ^ v * €! North 

Am. 2002; 20{2}:3IId>0 and Darling et a!.. Emerg. Med. Clin. North An*. 2002;2i){2):273~ 
309). 

| ! 248| ConsUovt 115 22^A pS u IFKo2 3 ISA, » o » - h \ -ne-O;^ » N 

aHnu&ia fii on protein which I t J'^" c m ► < sequence,? flowed by the mature 
n < N i t 1 v of HSA 

uh t. , s n ^ , ; v 

[1249] « c j x ; <^ I j r i , 5 v 2 

1 I S \ N Kt! \ i»W v t W ] \1> i if! i £ M 

into > < b si s > , <, ,oo or* tetr 

containing the chimeric leader sequence of '.HSA, dm mature form of IFNa2 ; followed by h 
v mire I tS \ p; te n 

[1250] IV. o rbcMiiKk He P*. H a?nt " > c | dynodeotidt: 

encoding the mature fonn oflFNad, l'.FNa2-d and IFNad-2, were synthesized. 

\ ^ mUv * - o ^ \G \ rfiTGATCTCCCTCA AA<XX"AfA-.V ioi n 

ID NO: 109} 

IFNad-2 S-^CGCGCATCGATGAGCAACCTCA* C t > I G I GGA I C TTCCI 'I AC 
TTCTTAAACTTTCT-3' (SEQ ID NO: 1 10.) 

|.I251 1 II- N s ,i $ai I cloning s-nc shown underlined* 

nucleosides i\ ling A- asi three amino acid residues of (he chimeric HSA eader :quence 
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as well as 22 nucleotides 'shown in bold) encoding the first 7 amino acid residues of the 
»r * loan o' I s ! ~ * \ ~ - \" > \ 4 <. ^ I s ov n 

s Si i ] 1 s t h i ino acid mature H$A 

n and < (sho t s > « t N \ * 

encoding the last 7 amino o< c i s e ! ^ e > % ! 1 1 * f 

H x v\3n <. v c „ s j s ^ " v C!a I 

<. ) <. c t is * * 1 \ I sites of the pScCHSA veeh After 

She sequence vms eonfmne the e v i \ ^ f „ * > , 

protein was ubcion d i 

(12521 further. asvuvs the N «c ^ v J - « protein b> 

amino acid ?» i > > so pn-.n-nue onhe e\;xx \ , sv o.. -se< belo* \ 

(12S3| v>\ v i i \v 

been cons I b> methods k wr the art (st ) > aapfc of the various 

leader sequences include, but are not limited to, invertase «WV (constructs 2345 and 2410) 
and matme f t -4 ; > > 1 N 1 i v uis, 

,'v 1 I 1 j < S it I X IP* 

as described previously (see Example 5). IFN&2 albumin fusion proteins with the therapeutic 
x>rtio.ts fused C-tc i > i j nstr 

[1254] i if l te ^ k s a rs 

k>nu f\ PA\ te \m 2^ to I '.a c2c v .a u> ^Aici tic \ ot s - u- nnsu fdYee outturn 
fornmd I 'o v ! -\ ^ ■, t f n i * t nl nut 

h JO |< x ..^N, ^ !i t * U , ■> 1\ ! SNU i 

os > t \ I t s. i , ^ , < h 

I >\ 2 , . i v. 1 \ ^ > > v ! , 1 < l K 

mature [FN s ! < < t 

<dbu no t v s » . ! s > t 

k tg but vt fur ; J to, V. \ PA - t - >,i,,!<-i de-C'O hFaetoi 
Binding Protein ! variant HSA leader sequences including, but not limited to, a chimeric 

$ \ MAT kader sCv|uencc, or ot < ' so th In a 

preferred embodiment IFNa'2 albumin fxssion proteins of the invention comprise the native 
lfMa2 r ' * ! n !! N ni ! i , > o thv 

t i ) p- t \ s. t „ r ( ^ v. s t. 5* . ( v. «. *. >u these 
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> (.0 s t i ' t s 1 ! t ! so > i s o 

&;prj;oyoo.^ 

f 1 255; - ^ ^ v "5X1* 10 was 

i out hy i 5 > ? <sm| Cell £ < £ N "s 

mlil. J v W ! * J \ ! v x s x V 1 

Liv'o, , ash ? kn m rhe I FN * oo prof.« spros mate 

motecoiai weight of > : > : - kDa can be obtained. 
Purif v v - 1 isirn i - 1 * : < a i 

[J2S£>j i i ! s 1 N i > s> OS ]> ) 

to si M \«aD>a\ 
tvnndc ^ o <s , i v I v i t t t 1 o i tO'is ja Iti U.* 

I) ! s ( | \ t % s h) 

i { N ing But} 650S eo imn, ; »> . 

(. M » \ 1 s i V, v ' f 

chromatography, and high performance chromatography using Q-sephajose high performance 
s < "pte 4i FheliNC oe ; - < f, o < sk < 

the DE \i V i s s st s > s v i S V no ; 

i \ << ■> x i v hob Pasoun aiu' 

O I 'S \ e s is, s s i I HO 

1P> V 5 * si mm U,., mamm • of IfNal 

_J. '*< ' f ' 5 <■ ■* 

Method 

11251} The !FNa2 albumin, fusion protein encoded by construct ID # 2249 cm be 

ss ^' s np\ 77 ^nef> 

s n< s s sn s s oJ { > Jii Ms < \-t i s «h >t OshKMpsRL 

signal transduction on the 1SRE-SEAP/2&3F reporter cell-tin?. The ISRE-SEAP/293F 

p s S ss 4 s i \ i sS s i ' s ph ! "s t 5 I i 

prior i l r | er el r I for 18 - s ! 
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removing 40 u! for use in the SEAP Reporter Gene Chemihimmescent Assay (Roche catalog 

i { v Rec< i i rhll Ml? Bsogs was s 

control. 

II258| The purified * c,\ >o , of lFNa2-HSA km n^uku ,< relatively linear 

tujaoMoi IV to I \ r . v. _ . o 

h oo "><"<>' ! ^ _ 

Method 

{1259} The OAS enzyme, 2*-5*- OligoAdenyiate S^thetase, is activated at the 

transcripu'ooa! kvei by interferon in respoi}Se.::^f;ai»Jvir8! mfecth II foci interfero 
constructs can be measured by obtaining bh>od mnpks i > r treated moakevr cud »$ n * 
these samples for transcriptional activation of two OAS mRNA, p41 and p69„ A volume of 
C t 1 ii \ s ( , * s m< t 

0, day L day 2, day 4, day 8, day 10, and day 14 per animal, The various groups include 
vehicle control intravenous injection of 3d ug% -HSA-IFN on day S, subcutaneous injection 
of 30 pokj of Hb-\ lib «« 4 oa> 1 -ahcut i ^ o< ,j , K > - , N 

1 and snbe * v 

control m days L 3 f and 5, The levels of the p45 and the p&9 jrtllNA transcripts were 
1 v - M ,J it < t sultk > „ , > o % ital 

I <»-OAS i >\ nPN'A eb we t 88 ril u?\ doges u 

control. The albumin fusion encoded by construct 2249 can be subjected to similar 
experimentation. 
Remits 

11266} A s v v sc m mRNA transcript levels for both p41 and ph9 OAS 

was observe I in USA-inter fcrcm treated monkeys in contrast to IFNs treated monkeys (see 
urc 8 >4i d-,!t cs.Oaoed n da> 

MdMl.l.O± L:StliiAi.l:.-?i.:;i:.:b 

1*261] b t p^< - K 5 v K i s ' a J ON, 'J 

by constructs 2249, 2343, 2410, 23h6 5 2382, and 238!) can he used to treat, prevent, 
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wo mmmi^d pc \ i sum o« $ .M9 

imc e, und'ot c nuk 4 r» Othea > * ) s I < ! re no mi « 0 

S| > f v >v>- iUvlHJ i w* N v ^ t <<> v * <> c> < ^ ^ ml 5 O on U^ ,} i< 

infections; tiktvuusc*. including but not limits to Ebola viruses and. Marburg virus; 
Arenaviruses, including bin not Jimited to Fscbeode virus, tassa virus, Jirotn m;«n, Machupo 
vims. U i . e * » r » s K \t\ * be \ vs 

including but not limbed to Puma tore virus, Cnmeao-Congo hemorrhagic fever vims, 
n,s <i> i feves \ .os, s Rift Valley fever virus, La Cross > , viruses rmmviruses, 
including but not limited to Yellow Fever, Barm virus, West Nik virus. Dengue viruses, 

>< V) ,. e 1 ! Ks i cneephal ii Omsk K* s and 

ku .uleu >isease virus s< td.it $ but ot 1 ito V< I stem 

ami western equine encephalitis viruses, Ross River virus, and Rubella virus; Onhopox 
viruses, including but not limited to Vaccinia, Cowpox, Smallpox, and Monkeypox: 

lu\ u t iu \ b * * » a t^ v t lit i t 'i "( 

adenoviruses, Semhkt Forest virus; Viral Ilemor' < es <\, Rhabdov-ruses; 
Paramyxoviruses, including but not limited to Nipah virus and Heudra virus; arid other viral 
agents identified by the LbS. Centers for Disease Control and Prevention as high-priority 
disease agents (U, Category A, B, and C agents; see, e.g., Moian, Emerg. Med, Clin, North. 
Am. 2002; 20(2):? H-30 and Darling et aK, Emerg, Med. Clin. North Am. 2002y20(2}:273- 

309). 

iiZm Preferably, the IFNa-alburam fusion protein or t&i hybrid fusion protein is 

5 t ,. s < x 1 i ieast one 

0 « n v t* 5 ! N i i \ h'i fl ,1 O 

g. , HA AR1 i i ion o edkament l< hetrea s ! \ I fectkms. HC\ 

or HIV-1 arid HCV co-infections in treauoern-naive as well as treatment-experienced adult 
ami neb uhm pane; s 

rhe emits disclosure oi each tocunten? Cited i vdudlm patents, patent 
applications, patent publications, journal articles, abstracts, laboratory manuals, books, or 
1 i „ t o s t <r oditi o 

such as Ocufmnk, GeneSoq, or the CAS Rey;sirv, ielcrred to in this application are herein 

> i t: v ! v n r 

[1264] eim «c t <,\ s o ^ .J ! ! e 

O.S. applications arc herein sm ii > ^o by reference tit their entirety: U.S Application No 
411 



60/441,305, 004 hnuxy 22, 2003; U.S. W.jcJ <r> No. 60/453,201, Hied March 1 1, 2003; 
v - \f > cation No 60/467,222 ed May 2 U; U.S. A >p]i ,5000 N'o 60/472,81* ilet 
May 23, 2003; US. Application No. 60/476,267, tded June 6. 2003; U.S. Application No. 
60/505072. hied September 24. 2003; and U.S. Application No. 60/506,740. Okd September 
30 ; 2003. 
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shall indicate the expert to be nsed. That expert may be soy person entered on the list of 
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onh be ethx\ d 1 so < > > % 1 > < a ol 
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e ijt v 1 < : ! - ^ .. s , i ^ •> b «, 

1 ^ \ . 1 » > i i I ) ' ) s 

i s \ ! s s , I ) <, j j 

public io&pectlore the fumixhmg of a sample shad only be effected to an export m the 3 



414 



i i > i k I ] Hi t inph K s 

the hneinat vi f > i i » v \. s ^ *< v *> , 1 it e^ s > s ku 

lUP I < i a < I Op V 

DENMARK 

Hie pplicaoi hercb j j s t H! pplicaiion fx S > ublk 
inspechoi sh Patent Officei 

Patent office whhoat havrag been \ < open {o public uweeoheen the hntusinnp; of a sample 
shall only be effected to an expert in the art. The request to this eftbet shall be filed by the 
pp % < ' e Pa , i i ) j V n.aie 

1 a i ps t i t „„ ' N \ \' lian > 

iaik a, l \ i "i *' - ' i s i a <- < - i ! j n - ^ o 

- i A ' X b Hi i M. 

Of recognised experts drawn > by the Danish Patent Office or any person by the applicant in 
the individual case. 

SWEDEN 

The applicant hereby requests thai, inaai the application has beers laid open to public 
m ^ ^ . ^ v a v > I ta^ Ji' 

N < x „ , ! ^ a ns j > f <_ 

shall only b > t In da art. The request to (his <: 1 I > U< I she 

i s v h , < •) > a O j 

, n s < i v sxv i i , \i nalot if! 1 

* u lS v i t i > | ! 1 If ! 

ihn > a i < ' > v d i 'aou 

> be any person entered on a list of reeo poized experts drawa an by ihe Swedish Patent 
Office or any person up] - dby , p\ cam a the ? h vidua! caseb 

NETHERLANDS 

The appla mt best by reque i ! a - > , a >, unhl tU 

v a ^ a s a > h < i < ' 

i l> by the issue * * 

aa expert, The reqaest to tins effect moat be banished by die applicant with the Netherlands 
Industrial Property Office before the dale on which the application is made available to the 
pu'fbv un Sb n t < ■> o v a ! > ) * »V 

\ < Js dlUIOl t\s U 



415 



•AO M$ 032 
What is <.hmmd: 



1 . An albumin fusion protein comprising a member selected from the group 
consisting of: 

(a) a \ r < >. , r f < x and aihanbn v.v a the amino acid 
sequence o* SHQIDNO 

v 0» V > * f N ^ ^d 

« « x v « 5 i < ^ i ^ dh ; et v 

(c) a ■Therapeutic protein: X and a fragment or a variant of the amino acid 
sequence o*^d j ! - en ! i a* it - "m i 4 \ ane* mrtV'- 
^ <Tf , > x "1 j \ o ^ i > -> ^ < o~o>> i > c N v ts v 

psetem X e ? * !K 

(d) a rherapetnk protein X md i fragment or a \ < 1 < < ac d 
sequence of SEQ ID NO:!, wherein mi fragment or variant has albumin activity, and tether 

SEQ ID NO: I; 

(e) a fragment or variant of a Therapeutic proteirnX and albumin 
omprising the an und sequent sf SEQ ID NO: 1 In < ud fragn no variant has. a 

bvvv-vd asO u o , fhcmpsnaoc orordmX; 

(f) a \x v 1 "> n 
«r fta&m^t or x anart thenv: ot t ^ o t ^ > V t om fn; \ rx a 
, >{t > m ^ , - a - r H v i s < -i 3 Jg \e >t or 
variant of aibumm; 

(g) a TherapeoOc ptoteinX or fragment or variant thereof, and albumin, 

> wni »n'r\" fflO xv a v e < c < w > a Mai m<> 

variant ther is fused to the < rrnmus, !lx rtbe e s > <■ us n or 

\ m ml of alhnanru 

(h) a Therapeutic proteia:X, or fragment or variant thereof, and ' > a 

> fi ! * p ! 

variant theo.^t, a: hoed m da: hfr icrminn> arid C \tti - >- o: aharaan ot the No.ananai anJ 
the i i r\!\v of the tUgmcot or \ a i « > 1 adnaaira 

x O i *V« a - ae; ; »\" \ o" >raama; > ot \ ana a *b ard as-annn. 
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! m-v > * V \ v-e^ 'J v.^ -~ , v t > s i iti*i vartatU 

tl ereo wherein sa stl 5 X. or ? or varian Hffc 

\ < i H k ut.io protein: ;< ysenT < ,1 

(?) j I iv-jsviitie trot i-J >! 

or fragment or\ ^ v 1 ) i \ ' 

< m icr< >' <o,'i\ 1 b >;\ i\">;o so- »io iir> - - > , 

\ a Therapeutic protein: X\ or fragment or variant thereof, mid albums* 

fb.Howi.ng formula: 

R1-VR2; R2-L-RI; or R1-L-R2-L-R1, 

amf fesrther^ i < 
peptide hokr 0-0' ' : h 1 u v. 0 ^ . 1 f >. >u > s ; <. t < >u oj ^ o P 1 o.i j 
fragment or ■ u.. ar of albumin. 

2. -■ v. elt main 
Rtsioriprot k if otem:X s o fragme tot 
iin ! 0 - < 

3. > 1 1 i N v ts. ^ - - 0 t s - il at nn 
ot *he Ihwpeutu „ - - \ ; < ,o s > o ,« ' u f <> 
sir o-n he. i :^ ore 00 ;o i:> ; - u: x >e ■ hi- Ve^,. .„;o m u ;v <, < \ > 

, < ' v . < ■, i o" n{ ee 

-1 . The albumin fusion protein of claim i 5 wherein the n vivo biological activity 
I k ^ x v. r s. I ! u > < 0 

varnrot here: i is greaft i <; >rote 0 \ « t 

fra rnent or vai iam the eof so n reify sed si ts 

5. An albumin fusion protein comprising a Therapeutic proteirnX, or iragment or 
i frvoo i ,.u 1 > t Iks «. v. i pr i * v > tJ f.i 
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acid sequence of SEQ ID NO: I o; fragment or variant thereof. 

6, \ M s ^ s , \ o f 

I ! i £!'.!> S . 1 \f v l ti t I s M) f i 

eid sc < v. s , 

■ a) amino acids 5-* to 61 of SEQ S> N'0: 1 ; 

(b) amino . ids - s 89 of SEQ ID NO: I ; 

<c) ammo adds 92 tol 00 of SEQ ID NO:! ; 

(d) amhio acids 1 70 to ! 76 of SEQ ID NO:!:; 

(e) amino acids 247 to 252 of SEQ ID NO I ; 
if) amino acids 266 to 277 of SEQ ID NO: I ; 

(g) ammo adds 280 to 2SS of SEQ ID NO: 1 ; 

(h) amino acids 3 62 to 368 of SEQ ID NO:) ; 
(!) amino acids 439 to 447 of SEQ ID NOtl; 
(j) amj«oscids462to4?5ofSBQI0NO:I; 

(k) amino acids 478 to 486 of SEQ ID NO: I ; and 

(!) amino acids 560 to 566 of SEQ ID NO: I 

7. ! v ^ > s i ^ i <- Hi 

• o i a ponton i 1 nut sufficient to prolong the sfteEEife of the Therapeutic 

\ v ! v. ^ ' ! I 5 f ^ K 

n > v - v. n 

1 i ft ! n ^ 'in 

comprises a portion of ■aibemin sufficient to prolong the sheHEife of the Therapeutic 
p? \ or tktgmey.it or variant thereof as compared to the sbei.f-.0fe of the Therapeutic 
pr s >. i s. i s o 

9, v t\ < ! n n , v) i 

comprises a portion i t lib mm sufficient to prolong the in vitro biological activity of the 
Therapeutic proteirrX or fragment or variant thereof, fused to aibumia as compared to the in 
vstr biological activity of the TIk n\M < aott yiant thereof sao 

4!g 



uhfbsed state, 

10 ! m un i is\ n >ro \ ! s i 

I dbun ' ^ ! e In vitro b ci f Xht 

s* v K i. Hi \ W jrjSJR St ! ! i v > s 

vitro biological activity of the Therapeutic pmtem X : . or fragment or variant thereof, in an 
unfused suite. 

I L K •> t » 1 v c ^ n re-mi 

j ■ ! ! i ;i ■< 1 vb envoy of ihe 

•> e v the :r 

;\ o h i, „ . i Si Hi to 

unfused stale. 

12. The albumin fusion proiem of claim 6 where;?: said albumin fusion protein 
comprises a r < t of albumin sufficient to prolong the i.n vivo biological activity of the 
Therapeutic ,i \ or fragment or variant thereof, fused to albumin compared to the m 

un&sed state, 

) 3, The albumin fusion protein of any one of claims 1 - 2, which is txon- 
giyeosylated. 

'T s w^ x 0 v- - m v>\«. , o expressed so 

yeast. 

f claim M„ where I e t i 

deficient, 

o Fbe album:r fu re- pm i v. an - . em n it . ^ % ^ bitmn and 
>ro re d< 
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1 7. T'he a f bun-no fusion protein of any one of claims i -I 2, which is exposed by o 
nam.rna i . odi 

> I e ( i • rims I -12, wIk e albumin 

f jMcr prole expi > by a ma run uian a in c« arc 

' > S ? 5 vi v V <■ " bv 

f i on i > s f v s i 

<. v >■ i t s >< K vUi 0\ I 

if x\i * 1 o earner 

claim 20 

I - < ihs step of 

administering the albumin fusion prolek of my one of clmta$ IA% 

23. Hie method of claim 22, wherein the disease or disorder comprises 
indication; Y. 

2 <■ v< j ! i i J ^ I 

S'Mj 1 ^ 1 ^ - ^ . 3 v k i J ins n 

s s, . i < o e save - mdicstion'Y. 

26. A n of extending the she! f Life of Thompsons: proteimX, or fragment or 
\<u mx uvrooi e^mposme the »\pot 11m , the U ex p^nan; \ or haememo? 
i c i o •liinm.ot it \ , r < v u « * v S f-K" en < elfli 
se Therapeutic protein: ih ^ < s ! i ae of ds< 

v <>' ' n on lsvJ U « 
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K\ O 2 ■' 5 Pi i I S2!M 

27. A nuck1c acid .molecule comprising a polynucleotide sequence encoding the 
c b n.r fusion protein of any one of claims 1-12. 

8 i vector comprism ; < i o - < tk t 4 <^ 

i > x S ' > c < v. > > S 
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20 25 30 
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' ' g - , i s 

■ cgaaagc.gay: astaga tg?ac ttcycaae-:t. cwiagaga* g t. ga -:.gc a sig- 1080 

, agg-agai-ctg cgttgccga.g gaqggtaaaa aactta^gc Mc«aati;as 1740 

. gcU.a 17 SS 



;;1 ?ra: Tl : a II a IM:;; T,a 



rg 00 



33 



40 



Ala Lsu ; Leu 
45 



Ii« V«: 

SO 55 60 

ays Lea V'al Asi- C-l \x Val T:\i CIu ab<s Ala Lys Tar Cy;s V«l Ala Asp 

6:5 i& 75 88 

m s Aag - Sly 

63 90 £S 

Lys ^ < ~ " i ? N x N 

100 i05 110 



Af5Y> 



Cya Ala ays; Gla Glu Pro Gla i\rg Asn G.Ux Cys Pine L<au Gin 
IIS 120 125 



?h« Ala Lys Arg Tyr hys A.lp Ala Ph« GAy C» 

S8S 19 q 



Ala Arg Leu Ser Gir; Arg Vh; Pro Lys A>« Gha Phe Glu Val ,«»v 

245 350 2SS 

Ays Lpu yal -Thr Asp p. ; . Thr hps VPI His Thr Siu Cvs Gvs Hi- Giv 

<^-- ! • 26 S 270 

Asp Leu Leu Glu Cys Ala Asp As P Ars Ala. Asp he« Ai, ; hys p,,, t ,» 

2:75 2S0 285 

* 90 295 300 



3 *« 315 3 2 o 

Glu K«t Sro Ais Asp Leu Pro Ser L«u A'U Ale u--.pi = 

;2r 330 ' ' "" 

Ays Asp Vai cys Lys Asn Tyr Ala Glu Ala juv* Aso v*l wn* i-u <T»v 

H - ?hs T - Ala Arg Arg His Pro Asp T,,: Ser v ? a Va1 

355 360 $0 

L«u Ley ua Arg hsu A .is. Lys Thr Tyr Thr Thr Leu Glu hvs 

378 37S 380 * " 

Lys AM Ala A Asp Pro His Glu Cys Tyr Ala '. vs v.U r-h- Asp Glu 
390 335 400 

T:'hP hps Pro Leu Vai Glu pp. ? ro Gin , 



i n Tyr Ly;s A;; . ; . « p;i a p ... 
'535 43 0 



Glu vai Ser Ara Asr, ?.eu Glv !.y<? 'P ■■- < 

szr, ' ::r. • v - J - f - : •• ! - : - vb ^y*> * 



Pro Glx \i, „ - . , , X.- * , ^ , c , Vaj 

465 4? 0 475 480 



Leu Asa Gin Leu Cys vai Lex; His Glu Ly& Thr Pro Vai S>'«: Asp A.rg 

485 430 455 

V'ai Tht- Lya Cys Cys Thr ;v:.. ; g er Lea -A; Asn A:-, a Arcs !?rc Ova Pha 

500 505 510 



Pro x.ys Ala ." 



Ala ] 

580 585 SSO 

Aia «Ia Glu <AIy Ays Lys Lsu Val Ala M« Sar Gin Ala Ala T..«u Giy 
593 600 SOS 



<223> ALakaa paaaicA ;A;.;A. aay ba assA aa ioi:; V'B 
ana Vi, doaaAaa ;aa an s;cA\- . 

<40Q> 4 

01 !y 0 j r i. / G •' • '• > A- Oi, Gr Gl> S<sr 



v * >. v. "t-.ctct 60 

5 •: a v ggggasctg 120 

a c " * c ISO 

- 24 0 

' v-v 5 .N v „ tt v v . 500 

: - '■■ -aa ^ctactattc cct/ccf-iOgta oA&cKgocAx". >aaaasgaa«ca JSC 

524 



wo i« 



<213> Ho«0 sapiens 
<400> 6 



i Ser Cys Leu i<fet Leu Val Thr Ala 

iQ IS 



Met Lea Gin Lsu Ala Val Leu Leu Leu Leu Vai He Ser Ala Ser 

I 5 10 15 



<212> VST 

<213> Hows© sagisss 
<400> 8 

Me-: ,■ X I % N v * J ju « * i». t e 5, $ Al« 



er 



<400> 9 
He;;. Lys ?J 



v-::'; Thr Phs lie Ser Lei; Leu Fhs Leu Ser Ser AL 



<40S> 10 

Net ;..ys Trp Val Ssr Phs; II? 



<2ll> 19 
<2i2> PR1 ! 
<S!3> Homo sapiens 



<22\> mscjezkmrn 

* <• N v. <- N1 Asp 

Mes: Arg > Pro S«r Ii, Phe Thr Ala Vol Asa AI& Phe Ala Ala Ser 
1 S IS 1$ 

■Sex- Ala Lau Ala Ala Pro V&l Km Thr Yhr ?hr Slu Asp Gi« Tkr Ala 

Gin lie Pro Ala Gly Al« VAi lie Gly Ayr Ser Asp L«y Qlvx Gly Asp 

35 40 45 

Phs Asp Vol Ala Val Leu Arc: Pha Ser Asn S«r Thr Asr> Aso Glv Leu 

SO 55 §0 

As>u Pha 1 0: A;;:-: Thr 1-hr He Ala Ssr lie Ala Alo Lvs: Glu OA; Gly 

6S 70 75 80 



*• S«r Ser ala 



S 



wo i« 



Arg Ser Leu Giu Lys Arg 



Alts S'sr L«u LLa Lev, LAe ?A;-r: Ser AA? ; 



Leu Asp Lys; Arg 



<•=.: Phs Leu Lsu Ser S'hs; V&l Gin G.ly 



>12> FRT 

213> Hoso sapiens 



! rp v ia <. <• •> ^ v 



Arg Veil Pro Leu Pro Leu Leu I 



Ma Ala Gly V&.1 Asp Ala 
2S 



. : A, kotw; sap.l 



9 



• Giy Gin V«i Lea Qly 



<21i> 21 
<2U> S?E* 

<2i5> Korr:0 ssspie:i;s 
<400> 19 

S»' Leu Pro Lea Gys Lea VVi Ala Lei; Lea Leu A) a Ala Giy Pro 



Giy Pro s®z L&u Giy 



PR? 
Homo 



i-Sel s Sex \Ki 



Tyr Set; Argi Giy v».l ?h<s ktg Axg 

20 

<2A0> 21. 
<2I1> 18 
<2X2> PP.T 

<::LL1> Artificial Saaae-aa; 
<220> 

<2al> Varif«>;: of MSA >aa;;iae 1 aa<a 



Lap 's Tax- ' ai a Ser iaa; Loa - Lea laa Ala v. Vol 



<212> c ; ?;'f 

<G;13> Artificial Seqae; 



10 



WO 2«05/M3m 



<r::2 • (14} ko n>-} 

<22'i> Variant of HSA :: i;5 leadss;.- 
<400> 22 

M&L Lya Trp Y:-..l Thr lis Ser Leu Leu Pha Lei; Fhe Sar Gly Val 



<222> ;1.4) to W) 
2 Variant of HSA nistive leader 

«s00> 23 

'<- >r i-VS Trp Val Thr Fhe lis Ser Leu Lav Vao :,«•.. Ph e oiy Giy Vai 



<400> 24 



Met: v&l 



<211> 18 
<212> PRT 



wo i« 



<221> Variant or HSA a«tiv» ie-uGes: 
<40S» 26 

Met Lyr> Trp Val Thr Hi« lie S«;r u;u Lea H;« Leu PLe A.U Gly Val 
.1. g ID 15 

3m? Gly 



<210> 27 
<211> 18 

<2li> Artificial Sequence 
<220> 

<221> MUTAGEN 

<222> (14) to (18} 

<Z23> variant of KSA native leader 

«400> 27 

Met Lys Trp Val Thr Phs Xle Ssr Leu Leu Pfae Lsu Fne S*r Gly Val 

"% 5 10 15 

-:•••.>• Gly 



<;210> 2S 

<2I2.> i-KT 

<213> Artificial Sequ«nc* 
<220> 

<221> '.'I'TA-: 

<222> {14? to (18) 

<223> V (! r Lstp.t t t HS.A xiatrva leader 

«400> 28 

1 5 10 15 

Sar Gly 



1 t t * - 

: i 

<223> Variant or HSA native leader 
<400> 23 

5fc L-ys Tr? a] hi « ia iassii ih*. £t i> Phe Is Val 



<210> 30 
■c2Xi> 22 
<212> PRT 

<>13> Artificial S*q»ei>c 



<400> 30 

M«c Pro Thr Trp Ala Trp 'Trp } 



Trp Ala V-o kin Arg Giy 



<213> Homo sapiens 
<400> 31 

Met vha Lvs, s©r Vai V«l Tyr 0«r lie L*&- AXs AX« S«r t-eu Ala km 

I 5 SO IS 



<210> 3-2 

<212> H<T 

<213> Homo sapiens 



"He-:. % ^ 



; tiix- His Ax N s; As 

28 .25 



<4QD> 33 

£-•«;:. Vs'i ; 



Ssr He As;r; Tyr Lys Arc: 

<210> 34 



<21i> 65 

<213> Hotao sapxerss 
<400> 34 

Met Lys i,<=.-u Lys Thr VAl Arg Ser Ala Val Lst Ser Set Leu Ph* Ala 
1 5 io IS 

Sec G.Irs Val Lev, Gly Gin Pro tie Asp Asp Thr 0 pa Ss<r Gin Th>- Thr 

M 25 30 

Ser Val Ash Les Met Ala Asp Asp Thr Glu .A;- .- Ala ?n;s Ala Thr Glr< 
35 40 45 

SO S$ 60 

Arg 



<210> 35 

<2ll> 70 

<212> PRT 

<213> Uortip sapiens 

■:*400> 3S 

Met Lys Leu Ays Thr Val Arc; Ser Ala Val Lex; Ssr ser U>« *>h® AU 

1 S .1.0 15 

** 25 

* 5 1 " 1 M ^ > Thr GH <Oa Phe Ala r ir oin 

35 40 4S 

Thr Asii Ser Gly Giy * Asp > I Val Gly Leu lis Ser Ket Ala Glu • 

50 SS <>0 

Glis Gly Glu Pro Lys Arq 

SS ?0 




i 

<lAi> primer... bind 

<223> rr.rw- uaad to general; Xhol asxl clal 
•v. ■:<; in pPPCOOQS 

<400> 36 

gccr.eqagaa aagagatgca cacaagi.gtq *g 3 r-gc-c« tcgatttaaa gacttggg S3 
<2XQ> 37 



14 



WO 2«05/M3m 




<220> 

<221-> pr in;;;:;. .;:>i rid 

<22'S> pri-fKer u t it t . " T. 

rsif:e in pr-PCOOOS 



» v x v caacct.cac; cttoxgugca "ctctr,"-:ct o^iggciicct: gyaaCiiagc 39 



<220> 

<22j > primer„bir.d 

- primer used in ^ ■. \ . \. ■. Xftor ti t Ci.al 
site in pJM?C0D06 

<400> 3S 



<2U> Art 
<220> 



r } s 

prxraex' > ^aeration XhoX and 

v.n p??C00iG 



<220> 

< 2 S "i > H' x s c ...3 1 £ ■ u c •; v- r 

<?:23> 1 yv ; - w : ^ i ^ - ■ - v.- : ■„ „„v * 

K(-v in o??CQG07 



< r i — v ' c rtrt " SO 



<210> 41 
<211> 60 



WO 2«05/M3m 



<2si> tSN.ft 

■c2I3> Artificial S«q«ei 



->I :u;on:AC.i&ot::,de used t;o sice:: re:; t: r i ~ti or; 



<2il> 32 
<212> ONA 

<--'>r3> Artificial 3eqy*ncs 



<22i> forward prifser useful f.or gsri'Sra;; ion or aibojftin 
fusioa proceirs in which ::h-;> aLbusiiri znois".y is H-tex:«ir>a:i 
of x 



<2?A ,• cdscjeatwre 

<233> ■-. ; '• <>-t,g, or • 

<22I> ' : X!xii>%..f ©stare 



<22.;> raise, .feature 
<222> m) 

<::>i> a equals a, r ,q, or 



«f<p»als a, t: g. or c 




wo i« 



<222> m) 

<2 2 'S> n -aril a is. 



<22Q> 

<221> misc„f«:ature 

<222> a equals a,t,< 
<220> 

<22i> n;i;5C...featwrG 

<222> {28? 

<22I> xi serais a f t,< 



<221> Bxisc„feat>ire 

223 > r, equals a, t,*v , 
<220> 

<-22.1> i".isc.„f e&trcre 

<222> <:m 

<-22'i> a equals « f c,q . 
<2 20> 

<222> ;3.l! 



<222> ;32} 

<223> si equals a , t , -;i < or o 



: agpctteann 



<ttl> SI 
<212> DNS. 



reverse pri.? of albusnin 

fusion prot.airs it which the * r tnoi«?:y is >. - v i 
of the Therapeutic Procein 

<220> 



1? 



wo i« 



<223> n ?Kru«1 a, i: . g : ;?r < 
220> 



23> n squals a,t,g, 



■22 i > misc.J.eatw 
<222> (41? 



■22i> ^:i.'sc...;.>it:ir«? 

-222> {42) 

<223> » equals a, or < 

<2:?A> sis c„ rest.u f: © 

<22:-5> b equals a r c,q. or ■■ 
<220» 

<222> (443 

<223> n equals; a, eg, or : 
•220- 

■ 2 2 \ - xs. i a of f : « ir. u r ^ 



; equals « , c ,. g , 



wo i« 



<221> M!isc...feat;irs 
<222> (49; 

«223> r» scfviaisi a, eg, or c 



•02?> 

<22I> rrd&c.jAi&iAxr.n 

<22'i> » equals a, eg, or c 

<40f» 43 



<2.V0> 44 

<211> 4 

<212> HW 

<2X3> Hofto sapiens 

<400v 44 

li^is Asp t,ys Ar'<3 



<212> PKT 

<2L3> Bosks sapiens 

<400> 45 

■.s- A Glu l.y:i Arg 

i 

<21G> 4S 
<211> 32. 
<712> SIMS 

<2iy> Artificial Sequ»nca 



<22i> 

>roc.isi s - i si v ths 

rhe ap«utic 2; x.s ' 



.2, 

<223> J: equals; a,s,g, or c 



19 



wo i« 



<220> 

<223> n equals a.t,g, or c 
<222> ;22) 

<2 23> n equals a, r.,q. or c 



<22I> i«isc„featurs 

<221> a equals »,t ; c?< or c 

<220> 

* 2 2 1 > ja i s «„ f e a t u r © 
<222> (24 ; 

<223> n equals a f ;: ; q, or c 



<221> BvLssr„feiftt!ire 
••■222,. (25; 

-=223> n sqasia or c 

<220> 

< 2 2 a > mi s es„ £ «a tusr p 
<222» (26? 

<222> n 'jcruais a.o.g, or c 
<220> 

<221> rr-lsc„toa>:uro 
<222> (27} 

<223> si >h;u- : ; ; «,t.,g ; or c 

<221> »isc_f sature 
<222> (28! 

••'>•> >> ;•: equals i. ,..,(;, or c 



<22C>> 

-•221 > :••: SC...ft?at.iire 

<223> o »quals; a, eg, or c 



<221> i?)i;5C...Koaours 
<222-> ill) 

<223> n equals a,t.g.. or o 



wo i« 



<222> i.3 2) 
<220> 

<223> n actuals s,^g. or c 
<400> 46 

* 3' s < 33 




<>!>> Art if icival Sequence 

revers* pri»«x xse! fc gene «t >n oi; ilboirtirs 
fusion protein in which the ii'iaiars moiety is c-t«x:rd ruVi of 
the Therapeutic Protein 

<22Q> 

<22X> !«i3c. w featurs 

<222> (38 J 

<221> ti ecfuih;; or c 



<2'2 .i > B!.iSi;...f eatiire 
<222> hi 9 s 

<223> rs *sq'.ials; -:t, ; : , « . or c 



<sao> 

<2 2 A 555 i.sc.„ feature 



<22i> a equals s.ir.,g.- or c 



■ :ht-::...h;x:..-.:;:e 

■ n «quaXs «,t,g, or c 



- . - - " t ,c ^ - 

<222> 544 5 



21 



wo i« 



<22'1> n equals <> . •:. . , or c 
<222> <45; 

<22'i> ft equals <$,t,g, or c 



t . 

• >2>ft- ft equals a . t , g , or C 
<220> 

< 2 2 1> mi i <sa -ft; r & 

<222> (4?) 

<22S> ft equals a.. t,g, or c 
<220> 

<221> £ai;ic...taai;ur€; 

<222> i4S) 

<22i> ft aoyals a, ?.,<;, oi: c 
<220> 

<22i> »<isc„;f:*acur« 

<222> (425 

<22'A ■■ ft equals a, or c 

<220> 

<-222> (50?" 

<223-> ft «ffi;als a,r..e;. or c 
<220> 

<221> iscJ&acure 

<222> (515 

<222> ft ^qraa'is a,;: ; q. or c 
<220> 

<221> i!iisc„£<fe&tuj:« 

<222> ;S2) 

<223> o equals a, g. or c: 

<4QG> 47 



Glu 7a.: Ala His 



<210> 49 
<2ll> ii 



wo i« 



<212> mih 

<21i> Artificial ;>ec;vnsnci 



<223> Kosa>:. sequence 
<400> 49 



<212> mh 

<213> Artificial Sequence 



<221> mx&c.J.eAt-<tr:& 
<222> <29i 

<223> xi equals n . I .. ;.; . or c 

<3S0> 

<221> »is«„Ssature 
<2 : 22> (30} 

<223> n equals a, t,g, or c 

<22Q:> 

<221> is.i.sc_.f esturs 

<-.?,23» « equals «,t,§, or c 

<2io> 

<22l> tai sc eafcura 
<222> i32i 

<:23> a equals a<t,g, or c 
<220> 

a x 
<222> (33) 

<223> u squats a., t.g, or c 



<223> •-. equals a.t t O', 
<220> 

< 2 2 1 > sx i s c; ... f -ua ur e 

<222> (35 5 

-22 3> n equals s.t,«, 
«22Q> 



- iiise r;t ing Tnarapeu t ic 



23 



wo i« 



;22i> os3.sc...i"<.v:f,iXfi! 

•223> n equals a,t,g, or a 

;220> 

;22!> miscjEaature 

;222> i3S> 

•223> a equals fi.t,g, or c 



t i 

<223> a equals a,t,g, or c 
<220> 

<2?.l> s(sisc.„f<sar„ur« 
<222> ;40i 

<223> a equals a, f,«, o;: c 




24 



46 



wo i« 



■ 2\::-:- Artificial Sequence 



<22X> prxmer„brnd 

?> revs s <sf 1 f 

<22l> i Lac Si -v « 



<223> o equals « , t , g . or c 



<22<> 

<222> i4I} 

<?:23> si equals a, t ,g, or c 




wo i« 



<222> {41} 

< 2 2 3 n «qua i s a , k < g . o r c 
<220> 

<22l> !!iistt...f«ature 

<222> {43; 

J 149!"" 

<22'$> n sguals a,s:.,g, or c 



<220> 

s 2 2 1 > mi &c i s« t ur<5 
<222> {5.1} 

<223> •-. equal:; «,fc,g t or c 
<22i» 

<22l> xaisc„f.eat«r« 
<222> {52} 

<222> n equals a,t,g, or c 



-"2 21> :::>..:•<•....-?<<? I: V<? 

<223> n equals a,t,g. or c 

<22Q> 

<222> (54, 



<221> case ;-.r.::v- : 




<40G> Si 

agucccatea afcgawe.aacc ;:c.3cc.ci: ;:;jt: gtgcfii.c-uu; ura;:urrir;nr;?\ ;su:r;r : p. .55 



<2n> :ry* 

<212> UHA 

<2:. 'l-' Hosk? sapiens 



aat:>: eg tgcaacgtca gtzrc vcc?:ct tc-acccaaa acccaaggac accctca&ga 120 
teteecggac - aeatgegtgg *■ * aaaccaegas- <j> ISO 

» - \ . g .ag-gfcgoataa *ga< s < < s I 240 



2 5 



-J< i t,v. 3 

cai'.c::cggga t:gagc . v 4S0 

at a . V) nv» a- v.k - S<U; 

ccacscctcc a ' yc" r - c 600 

•., } •> v- r mo 

i ~ Kl'i ! "'■ 3 0 

gaccctagag gat 733 

<21Q> S3 
<211> 5 

<2i2> F.R'i' 

<213> Hoso sapiens 



<22.1> Site 
<222> {3! 

<.\22j> Xaa «<.?w<as any of: the twenty nataraUy ocnsrring L-a;s:iso scids 
<400> S3 

Trp Ss.r Xsa Trp Ser 
X 5 

<2X0> 54 
<2'X1> SS 
<212> UNA 

<2I2> Art.: fie: Lai Sequence 



tr; j Bind 

<223> 8yi;i ::>••. i< serene* with 4 Ciirsda» copies or the GAS binding sits 
found ; n ,TSf I promoter {Rothisan sc. si . , i.wSsunity 1:45?--4S.§ 

j HI i t > < \ " "\ N 

<4Q0> S4 

i yay o.tt < aa»:.< < < SO 

> s - ' 86 

<21Q> 55 

<ni> 27 

<2U> T®h 
_ 1 " i - x f > - x •> 



* pr< 
<- - 1 1 1 \ , - 

<4i>0> 55 

geggcaaget tfcccccaaag cctaggc 



<212> DNA 

<2I3> Ar::iS::c:ial S;squs«:;c 



2? 



<22a> Synthetic psroaot^r for ■:. in biological assays; 



> - ■. ^ V XSO 

;:t:«tyoag.aa gcagaggccg cctcqg.cotc rg; : c!cts"-:;: cagaaq "agt gaggaa;ya:t 24 0 

SOT! t 271 



<213> Art.ii.icia"}. Sequence 

<220> 
<22J> " 

<223-=- n <. ■*■ U 

seq\K:ncej includes a Xlso X restriction »:; . 

<480> 57 

<'<tlQ> 5S 
<2U> 31 

<2i2> vm 

<2.0> Artificial Sequence 
<220> 

"< - r>i-ii 

<2.:yy> Sy.aaheaae ar:i.aau acanpteaeraiary to haa'aa; eea.aaic Ku?a-1 yr eraoaaac 

, . <. > t: .» t - i 



icaactc;:;:;: ggacaagaa;: < 



<210> 6« 
<2H> 73 
<212> 

<2 ■ .' • Ar I : i ■■■ r i I Sequence 




- v - aa ar <" t.h» 

8740 early proa-oaer saaraer:ce, arid a ahol ^aea alee. 



28 



<4GQ> SO 

t ftcc * < i ■ 



<2ll> 256 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<22i> ft ^ promoter for use i biological assays: in-ciodes £ ! \» 



ta'.O cttf ; fcaa ;a- c - recg « , ; to sc:!:ccg 120 

i j i s x ' 1 >. cccatcgctg ac;:aat.t ;: ;: a of faorrar.g cagaggcccia 180 

5 H g;:c: !xt<»:ic tacroaagaa g : ragcgsgga gqct: tt.tOvc; gas^qoc toga 240 

■ • 1 \u o^ o ; 2S6 



<;23> Dogenerata: vg to;: ward pri;-or ^saiou far 
a!«pll£yoag hoaar:.. VK ^cooaln.o 

<400> 62 

a - - ; 



<2U> 23 
<2i2> nxh 



<212> 

<2:l.V> Artificial Scqvaa.acs 
<22i> pi-.mar .fii.ftd 



wo i« 



<222> D^generave VH forward prima: usafsil for 
awplifying ht»«m VH domains 



<210> 65 
23 

i s ^ " % - 1 u- S - 

<220> 

t j 

- > 11 - for 

amplify it Ltr, 

<400> 65 

<2i0> >66 . 
<2X1> 23 
«212:> DNS. 

<213> Artificial Seance 
<22Q> 

<221> X.-S »t,»c J, : S-A 

^ * V> _<, v>a v. prx$ii uiseful for 

i o. ^ ' , o — ;. 

<400> &g 

i ; it * ; ti ! -K- to 23 



<210> 67 

- ! At . 3 t . os- << \.\ 

<220> 
,\ I , , <>: 

- - >- . , ^ for 

j i , ^ > < 

«4Q0> 67 

caggtacscc tgcs,gc«gf c ; : gg ■ 23 

<2X6> 
<211> 24 

<212> D.SA 

••* ,: .1 Ar c j. £ i c:.a 1 Seqjf;.nc.o 
<220> 

<• 2 2 1 •••• p r i >• _b i n<5 

<223> Degerierat.o O'H >: - primer useful for 
supj.ifv'itsg hixmn VH domains 



wo i« 



<ZQQ> 68 

■ r.gi ~ 

<2XG> SS 

<zii> 24 

<2I2> 2»3A 

<21S> Artificial Serenes 
-<220> 

«223» D«g«MS8rat's J.K revorse primer xsssful 
aoplifyxas hvanvar. 'Vis domains 



gtgaccatcg tccc 



<il!> 24 
<2!2> DfJA 

<2di> Arxiiiicxai Seqaaac 



<2 23> Dege-r.srste aH reverse pt a::--- useful tor 
i >v x ua:a; " 

««80> 70 

taaga^aaa gtgacctsggq- ts;cc 



<2i.2> m», 

<2li> Art: if. Lai ai Sf::i:;ef>::« 



• primer Useful, for 



<221> pr i»«r..bixi<3 

■■^223 > D$gsae;:<st* V kappa forward pr.i.»r ussiaal for 
aa>pU iy"! aft haman I i« " 

<400> 72 
> t a -a v. t < 



WO 2«05/M3m 



<212> i'x">. 

<5x3> Artificial Sequ»;ics 
<220> 

<2'21> pr ir,v5:r„Mxxd 

?:;>:■. -■ ^ v t < 1 f«r 

ampi i Syiiis hxasan V.L domains; 



v >.'t - ccc 

<21Q> 74 
<21t> 23 

<212> &na 

13 hxtii 



<221> pxiwer_.bin« 

<32'3> Dec;ep.:-sr<i::e Vxappa for;««'<i prim: liseru.I for 
.x;; ; pl i iving hxiinasx VP do:nax;:s; 



<400> 74 

ga> at tglga f gaoccagtc x.ce 



<220> 

<2S1> px ira.-xp.biod 
<>23> 

«j00> 75 



<21I> 23 

12> IMA 

■ ; lb- Artificial 



it x v. * for 



<212> Tfflh 

<313> - r o- , 



<22l> pri»«r_Ms^a 



32 



WO 2«05/O03m 



<22i> ^ vkappa for«;sr» primer useful t ^ 

amplifying haw.an VL domains 

<400> 77 

23 



<:220> 

<22.i> pr„ J:J ?v?. 
< 2 23> 
115 ! t i 

<vd00> 7* 

j.si.: ::gact.v:ag':c t.co 23 

<210> 75 
<2ii> 23 
<212> IMK 

\i * 

<22Q> 

<?.21> pr.ira»rjb.i.&d 



<21Q> 80 
<211> 23 
<212> DM 

<rt-: <ii t 'j r > 

■<22S> 

<2 23> ^genera':*- Vlar-bds i;>ft;ard pris«r Sc-r 
assp.l i £yb-:0- h;™.; ; r; VI, clo-r^ins 

-4 :)0v 80 

<210> 81 
<2.ll> 23 



for 



3 3 



<212> DjiSA 

<213> Artificial Sequence 



<400> 82 

tettctgagc tgr^tcssgga c 



<%%%> XMh 

<21's> Artificial Sequence 
<22i> pi ...r.::;A 

<223> Degenerate V2awi;<3a forward primer oi;eEul for 
. >^>' 

<40Ci> 82 

eaegttatac rgacteascc gcc 

<2IQ> 84 
<>U> 23 
<212> Df?A 

<22G> 

<22l> pr ixnei\..bi,ad 

\ - l<-}~ .v.') . t s I-,- ^.-i.l for 

,i -) v 

<400> 84 

caggctgtgc U 1 >m gtc 
85 

<2Xi> 23 
<212> D;?A 

<213> Artirici&i 3<sqt<snc<s 
<22'» 

<;22X> pr irss;r..bi;Ki 

<223> Deqer>:sr-si;:« Vi «;;tbds iorward ^risser useful tor 



tgxc;: eager cx:a 



<211> 24 
<-.212> D5JA 

<21 3> Ar ?: i f. i.e.! : i Seqaence 



<22>> t ~ $ox 

anspl i f ying VL domains; 

<400> H6 

aacKXtgact tccaaf.ut.ag cccc 



<2ll> 24 

<2i2> aa : 



asiiplifyLrtg ;u;;i;an VP dorsaius: 



5 primer useful for 



«4GQ> 87 

.1 -it-.-. •:ce:age;:t:«<:; 



<2.5^> .«.rti.f ieial Sequence 



<400> 88 



<«tt> 24 

<213> Artificial Scvaence 
•<220> 

<:V.ri> px-it»ar:...foiud 
asKpIi-fying hxa^an ' do-aa ics, 
<400> 89 

aeg ace t.ccacc;: ;:ccc 



<223> Dsgensr&te Jkappa reverse pritser useful iox 
s3wy _ *l '- ac tu, VL dosxsiaa 



wo i« 



<221> primer..biiic; 

<223> De;g«nar«te :-;>pl,-ia reverse primer useful for 

<400> Bl 

<2XQ> 92 

<212> mh 



:«erut-;> O'luj-ibda rsverse prircer uiswful i>:>>; 



.•■::«ctCK>y:.:-C- Use 



v..us,;;x; V'L d;:-;>;»:; rus 



r' useful for 



<212> ONA 

<213> Artificial S-gxk-c- 



: priises: ys*foi for 



36 



WO 2«05/M3m 



<220> 

<221> pri!ftar„bin<3 

cgtva t< ccc 

<220> o<: 
<2ll> 23 
<212> mh 

\ t t i Sao < 

<22 0> 

- 2 2 ) ■■ primer,^ j.nc; 



prisaei: useful for 



primer asefxsl for 



caggctg-:gc tc.acte-agce gtc 
<21G> 37 
<212> DSTA 

<>13> Artificial >:--S;.^.^?.viC5: 



<22.;> priisfsr.Jh.i.nd 

<;23> Dsqsr;«xacis JIa;:;bd« ravar;;*: pn;sr useful for 
<400> 9? 

.a&tt;:.;:.a;:«-::r cg-actx-aqcx: cca 



Cy;; Asp Lsu Pro 21:;; 
<212> 93 



G3r, Tnr - - - ; 



3 7 



WO 2»05/P03m 



Lea Asp 

20 35 3S 

Arg His Asp Phe Gly Ph« Pro Gin Giu Giu Phe Gly Psax Gis Ph* Sin 

35 40 45 

Ays AI<3 Giu TPr lis Pro Vai Leu His Giu Met' lie Gin TPs Ala Pin- 



Pxsx Leu Phe Thr Thr Pvs Asp Per 3«;r Ala Ala Tip Aao Glx; A.sb Pen 

65 70 75 §0 

Pea Asp Ays Phe Cys Ths: Giu Lau Tvr Tlx; Glrx Lex; Asa Asp Pes Giu 

85 90 m 

Ala Cys Vai Met Gixi Gla Giu Arg Vai Gly A I a Thr Pro Pou Met: Asrs 

.too .ids no 

Ala As;p Ssr lie Ptsu Ala Pal Ays Lys Tyr phfS Ary Ax;; lie Thr Pea 

IIS 120 125 

'Pyx Pea Thr Gla Lyx; Ays Tyr Ssr Pro Cys Ala x ry> Giu .'<••< I Vol Ax :.> 

130 lis lib 

Ala Giu lie umt hxg Ssr Pea S&r Ley Ser Tar Asa Leu Gin Q$xx ,&*.g 

145 150 155 150 



<210> 100 
•Aii> .1.6-5 
<Z12> APT 

<213> Homo s«p:i.e«s 
<«0Q> 100 

Cys Asp ;. Pro Glr; Thr His Per Paa Giy Sex Pry Pro Thr Leu Mar 
1. 5 10 IS 

Hex; > Tp 



Axu s N Gin 

35 40 45 

Lys Ala Giu Thr lla Pro Tax Pea His Gla Pet lie Gin Glx> lie Pre 
50 55 50 



Asp Ser Per Ala Ala < Asp Gla TPr Leu 

75 SO 

Giu Lao Tyr Girt Gin Leu Asx; Asp Leu Giu 



38 
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Ala Asp Ser lie Lea Ala Val Lys Lys Tyr LP* Arg Arg lie Thr Leu 

115 120 125 

Tyr Leu Thr Giu Lys ly; Ayr An: Pro p'ys .A ■. r.y Ola Vi.: Val Arq 

130 135 14a 

Ala Glv; lie Mat Arg Sea Lev; Ser Leu Ssr Thr Asn Leu Gin Giu Arg 

145 ISO 155 160 



165 

<210> IS! 
<21l> 165 
<7A2> PR? 

<4S0> 101 

Cys Asp Lea Pro Gin Thr His Ser Leu <31y Ser Arc; tog Thr Leu Mat 

"I 5 10 15 

t«u Leu Ala Gin Me;: Arg Arg ale Se.r Leu Ahe Set Cya Leu Lys Asp 

20 25 30 

A: a His; Ass Phe Giy Phe Pro Sin Giu Giu ?ns Gly As« Gin Fhs Gift 

15 40 45 

Lys Ala Giu Thr lie Pro Val Leu His G'iu Met lie Gin Ola Il« Ms 
ASP Leu A her Thr Lys Asp 3ar Ser Ala Ale: Trp Ssp Glv; Thr Leu 



Leu Asp Lys i\ae Tyr Tax' Giu laa Tyr Gin Gin Lea Aa.a Asp Me;: Giu 

85 so m 

^ ■> As ft 

too ids no 

Vai Asp Ser lie Leu Ala 1 Lys Lys IV-'-' Phe Gin Arp lie Thr Lea 

115 120 125 

'Ayr Leu Thr Giu Lys Lys Tyr Ser Pro Ays Ais Trp Giu Vai Vai Arq 

130 133 140 

Ala Giu lis; ' - Ara Ser L Ser i.aa Gar Lys Ila A A. a Giu Arp 

145 150 155 160 



<400> 103 



39 



Cys Asp Leu pro Gin The His Ser Leu Cly Ser Aru Arq Thr Leu AAA; 

% 5 10 15 

Lei; L;su Ala Gin mt Aps A;:g He 'A;-:' Leu Abe 'A:-?: Cys: Leu Ays Asp 

20 25 30 

hxg His Asp Ph« Gly Hie Fro Gin CAU; q.Aj. r-he CAly to Gin Afce 01a 

Lvs Ala <31u Thar lie Pro Val Leti His A.U; Mat lie Gin Gin lie Aha 

50 55 SO 

Asn Lee PAe Ser TL.r Lva Asp Ssr A:r Aie Aia Trp Asp Gins Thr .Leu 

SS li> 75 80 

i PA lA y J t CI a 



Cvs Vol !Aet rplri Alu Val Aiy Vai lie Aiu Ser Are Aet Ayr 

ico a lis 

i Arg XIs A'sr Leu 
125 

Tyr Leu -Thr Giu Lys Lys; Tyr Ser Ser Cys Ala Trp Glu V&i Val &£$ 
130 135 340 



Sex: Phe Ser Leu Ser lie Asxi Leu GAo Lys 



<210> 103 
<SU» 167 
<212> 

<21i> Koiao sap.\er;s 
<220> 



■ Ayr Glu He!: Lea ( 



WO 2«05/M3m 



i Leu Asp Lys. Phe 



via Cys Va.l y& ro Lev 

100 log no 

■ Xaa Asp Ser He leu A.U Val Lys Lys Tyr Phe Arc Arc tl« 
HS 120 125 

. Tyr l,au Thr «lu Lys h ys Tyr S«r Pro Cys Ala Trp Giu Val 



Ala Giu Us M«;t A? g Sar Leu Se;: A-ra Sar Thr A;ai Leu Gin 

ISO 155 ISO 



<40:0> 104 

'■'■"> <V-- L-i Pro Giu Thr His Ssr Leu Asp * ••..>*. <-,r:u A:-. Thr Le 



35 40 45 

PAe Gin Lys; Ala Pro Ala lie S&r V<al L«;u His Giu Leu .ills Gin Six; 



X i n > x < S»j thr G'iy T:r» ilsr 

65 70 75 " SO 



Arg 5 ^ i 

11.5 120 125 

XL® Lea HAS Tyr Leu Ays Ala Lys Giu Tyr Ser His ; $ Ala Tro Thr 
130 135 140 

US 130 155 * 160 

Thr Oly Tyr Leu Ary Asn 



<2W> 105 
<2'ii> 48 
<2X2> UNA 

<213> Artificial sequence 



- > > • •• >v k fas; 3PP sjv.p.'i :i f i c<P: i. on, has BskiHI ciarurpT s.H« 
<4(i0> 1QS 

ccgccgc;:c« aggpptgtap: t:teai:c§.iag ncccaaaa \:g gtgc.s&gg 



<:2U> S 7 

<2i2> .cr;* 

<:;13> Artificial sf ; .:r<.iftr!Cfi 
<22C> 

- Sl> pi xiftex :>xu<i 

<22f> pr!.r;;ar - BMP arr ; pl i s.caciarp has Clal a lore; ay - 
<400> 106 



il-I-'snguh Ihab aslincatuo;;, ha a 



.3t:tcatp'x: gcc.;- t:gacc.a ,:a:aa>.g: ;p:ct act: ccaas r: f. gcr.a rxxar.gt;. P0 

106 



<313> Artificial scgua 



<400> 108 

pcgga " 3C£gt '65 



<213> Homo sapiens 



WO 2«05/M3m 



<2U> I'i 

<213> Ho:*© sapiens 
<400> HQ 

crc«c<;;:cau:« a^aascc ^cr-:.c- ot:«cai:ctcc c:rac':!.cu *aac. ^.cr. 53 



<5:1.2> 

<2.13> Hosao sapiens 



c:i:cac<sc; f.c-v: ;:«ct " kcc~ acaa^v::a;a, caasAtcccg 60 
v,.gg- 1 r.Ka ca.atq--.aacc a;s W! gccagt actcaa-uavca agc:Sat.;:c; tc i20 

itg«««9-3 gaao ' ' 204 



<21i> 204 
<-:12> OKA 

Hom<3 sapiens 



uCNiccgggac: etta«;«ccc ctcsgsgtgc taccccaect ae«ctae;;t:a a«aqarcrc« SO 

" ' * * o *< -l %t,' « > , ISO 

tasvstcaafKj aasteaiaacas aa::t: ' 204 



180 

''J H i - " ,,..5, 



4} 



<400> IIS 

gxTae.oatgg :. ' cgaggagctg s: ?:cac:cgggg tgg^gccca- cctgggxgag 

ctggacggcg ^g-aaaegg ccacfi*g-c".c «gcg"gtce>g gcgagggcga gggogatgne 



gggcacaagc tggagtacaa cs:«caacagc cacd'accvr;': at.acco.;:ggc cgaeaagcag 

aagsacggca ccaagg-cgaa ctc.eaa.gatc cgccaeaac a tcgaggacgg cageglgcag' 

ccogccgace accaccagca gaacacccec ataggcga-tg gcc<::eg?:gct gc^gcccgac 

aaccactacc x - ,< ~ - gtcegcectg agcaaagacc ccaacgagaa gcgcgatcac 

atggg:cct.g-t ;:ggagt!:cca: gxecgccge;: gggaacactc " cggca tgga cgagctgtac 
sag!; a a 

<2t<?> 116 
<ill> 4.35 

<212> mk 

<21i> fjosicj sapiens 
<400> 116 

t.gtgatccye ci.caaaccca cagcctgggt to tag-sagga ccttgatgct ;;c£;ggca;;ag < 
i i 1 1 t l » ' v. 1 n t'^ a \ ^v, <^ ^ ,gUi t 'X <. ^ : 

; fi \t w>. : ' *■ ti ( \ v ; 

csgcsgatc;: tcaatctct.t. cs«ca':a<wg ;<;;::..:-r ■■■ •:; ctgccaggga tgsgsi*cf:S;c ; 

S > t <. !^^<.j<.a: 

i < <. oj. .. ! 4< i s. a c ; 

■5, U otvl - I I * <. ■> - v. L N v t <. 

1 \ I 1 f I v. V. vUt V <. V * <. < ^ " H 

_u \ , ' o aggaa < 



gaggagrttg gaaaccag".;: cc-iaaaggct 
cagcsg-atcc ccaavC ; ;ctt cagcacaaag 

t. taa g« «gta -sggaa 



- ' - g .■ 2 0 
gac tea tatg ctgcttggga tgagaceotc 240 

aaagagaaga .iaaaaeagcce ?: Lgtgee ;: gg 4.';0 
tt:ttct;:t:gt saacdsa:;;:;: gcaagaaage 4K0 
49 S 



<400> IIS 



WO 2«CS5/O03m 



gaggagr^ig gaaacaagt:t ccaaaagga;: gaaaecatec '.. *•••: '•■ L -- ASO 

cagaacasta" , - . v i. cagcacasag i ~ w „ acgctOggaa tgaascca':e 240 

caagacaaa!:: tattacaetga actcfasceag cagaagaatg acct.ggaagc: c ?:gtgtri« t:a 300 

eaggyggtga gggrgacaga At " > atgaagg&gg sccccatto^ < ( a > ' 360 

»- ^ ^ v 480 

ttaagsagta aggaa 495 



:gg : :gaag g;:aaU: .-;:ae v actgaacg: g a a;a:ctr.aat Uuv«ftggv.a« agcaggg.aag 60 
agx:aaag er aoati.ga*: aaa;ggg J :aga 50 



42 

<21X> 90 
<212> TMh 

< 2 1 3 > H'b.tab a&p lens 
<€09> 121 

{ i ) * ( f 'J , g(; 

gaar.r f v:tg.g c t. Oqa g>; gga aaagggaagft 90 



21 

< 2 1 3 > Hoxao sap i «rs s 



1 . v - tv »u Octact.taa;-: C-Qf : ;aaggaaa agc"aa0aag 00 

90 



< 0 Homo sapiens? 
-■400 > 123 

cacggtgasa g0ne>g:U:ac ~tct.gargtc -cata-Oac;:. !;gg*agai:ca agatgccaag 60 

a^attcacEg ccgggcawcri: taagggtaga 90 



<:ai> ss 

<?.12> 

<21a> Homo sfxpiens 

xrecca&ga tgg* &gg gfcctggc&gc tt« s>:c«g SO 



<210> 125 
<2Vi> 90 

<212> \iov..o m\s- 
•:-400> 125 



<212> jtMA 

<2Vi> Homo sspi&ns 

<4M» n & 

jaaetcati cttggttgo agog ^« SO 



cac«g;:Q?=.s« gssc::t U:s<: i^.c u ;>:U:gt ^cutctcoct cgga&ggxcii ayccgct&ag SO 
i,> v . SO 



sc t! I ^ v i SO 



WO 2«05m03m 



' - > f - *■ " - - t~ 

ct- ■> , "-c 3C wfl.<i'^ 90 

<210> 130 
<2.U> 96 

> 

<400> 130 

a J - \x \ •» 3a ' v v S O 

96 



<400> 131 

. . f gtacKttcao ttcrgatgtt re tcttae t: tgyasggtca :; ; gci:gcr:; ; «« fiO 
*- 90 



«.212> xmh 

<2I3> «ofoo s&pi«n» 
<400> 132 



^tcc.gatgtx v.cc Lc ttao-: tggaaggtca agctgc^aag 



<21i> 90 
<2I2> IMA 

<213> Homo sapiaas 
<400> 134 

eacggtgaag gtactctcac !'tcc.gar:gr:t fcec-ctc.ac;: "ggaaggcca dgctga?:<s? : g 60 



47 



.: ; cccs;qc:cK:a g«tc:caac g cUg:g:;ggggo ■ 



<212> 

<213> Homo sap.i ®T3.s 



«100>- 136 

cacggtgaag gt.aci r. tcao tcivjaicitc. act rac^: tog-saggtca ayctga "«; : g ! 
M -r a;. Lggtrggg; taaqyataoa ' < 



-'21 J> Kojjio sapiens 
<40D> 137 

i - 90 



<210> 13.9 
<211> 102 
<212> BHA 



* U"" a v •• > so 

ta<s.ci§<?t,aga SO 



■ tcgccggagg gggggaaccg ■: 



j' g c c r 9 c " t v v a a a g t g g g g 



SO 
87 



WO 2«05/M3m 



agcccesaga sggtgeaagg gtcsggctgs tttgggaggs - -Umv; gatoagctee 



<21Q> 142 
<2ll> 102 
<212> DiSA 



eg SO 
cc ac^c'-tc;.;; cctaa ■:<:&<:- aggcaaac;gt. a". 102 



<iU> 143 
<2ll> 96 
<2U> m.\ 



jccccaags r.rajtgcaagg gtctggcr.gc ?. tegggagg-?* agaKggaarag gatcagctx:c SO 
icaytggce tggga;:ya::a aga'gctgayy egga.:; •: M 



L2> DHA 

\3> Homo saps- ens 



<2S0» 145 
<212> DNA 



.■accautc :;.:;g«taacci: tg^cgecagg 
:&ctgac 



99 



cfcgc tttgggagga agatggaccg gate&gctc 



4S 
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<2VS> Homo sapiens 
<400> 148 

agccecaaga tqgtgcaagg gtccsgctgc 1 1 ■. - . . aqa;:ggi;ccf;: gatcaqctcc 

tcaaatggcc f;ggge.cgcaa a 

<zm» 149 

<2.li> 84 

<2U> mk 

<2i:i> Homo sapiens 

agccccaags ?:ggtgo««gg ; ; ;-;, c tggci;qc tt vqqg-agga sg^tgqsccg 9 socage w:c 

l vvt ) ^ 1 

<2i0> 150 

<211> S3 

<2I2> Di?>. 

<2i3> HojftO sapiens 

<400> 150 

i g f 7 < t< jot ? gc j 

gacttK.at<sa aciaxst aq« t cciig«ccaaa -atcaetgac 9S: 



<211> SS 

<2.12> »NA 

<2X3> HotfcQ MM ess 

<400> 151 

f3«t:gg'.~ga;:c} gta.;a:i:t.ct:;; ;:gsq;q«astg <i ( ;c«ccs.;:t<: tJ:c^t:aace-: 50 

i 1 < <i . 1 : a. t ^ > » a> - ^ a, 99 



<2if)> 152 
<21V> Si 
<212> DMA 



;gaca gg^cattcaa ggacagf:t;«c aqccgcc.acc ggaasc-aaa" ggcca::cs-ag 
a;u«c; cgqccgccct: 



<2il> 



■ Hojbo sapi< 



gqacagcrac agqcyctaqq g«aaaca*ai. ggctgtcaag 



50 



<2!.2> USA 

<tm» 154 

cactcggacc; ggaccttcac ggacayctac agccgctacc ggaaaeaaat fijict^sceyc 60 
j t ■> f 114 

<£10> 1SS 
<2Xi> 114 
<212> DK?A 

<400> 155 

! ^ agatctKsc gcacagvva;: «gcccc.!;.«cg gqsaacaaiii: < < u SO 

i 1 4 

<210> 156 
<211> 35? 

<213> Homo sapiens 



caccctga.cc ctgcccqecg sggggaqctg agcqtgt.gtg acagtat.tsg tqagtgqgfc« SO 

«cggcgqc.«g acaaaaagac tgcagtrggac * « * ggacggtcac agtcattgaa 120 

> t ' > < *v , - I 18!.! 

<. % ^ < v. < ^ * < v t 240 

<. i x <. m t g^gggccctt accstga^ca gcasa&agag; , < 110 

cgaci:c«taa ggataaacac ctcttg'Cfjua tg'cacattga ccatcaaaag gqgaaga 3' 5.7 

<211> 357 
<2\2> 

<2 ls> Horn mpi.*&& 



c.c. aqtcg—iagt gcf ; ;ggcca-a. accs:;gga ta gaaaaaacog aai:.-:ggc:f.f 
aa ggatafaK.-ac. ?tt:ctt.g?cgta tg;:acar.aga ccattaaa^g ggngaags 



<2i?.> m 



WO 2«05/M3m 




<400> 159 



caecetgaee 


ctgecegccg 


aggggagocg 


agcgtgtg^g 


acagfcattag 


tgagtcggta 




ac««Cf?gca« 






atgtcgggcg 


ggacggtcac 


agtcc;:.':gaa 


















acgggttaca 




cOgcaggggc 










cgaac taccc 


agtegtacgt 


gcgggcccco 


accatggata 


gcaa&aagag 




lag 


cgactcataa 


ggacagaesc 


tfcettgtgss: 


tgtoeattga 


c.-c.at.taaaag 


gggaaga 


36? 


<210> ISO 




























<212> DMA 














<2.U> Hosso 


sapiens 












«4D0g> 150 














cac'avtgacc 


ctWixqccs a^gjgagctg aqcggatg 0- : : 


stcagtartag 


tgagtggyaa 


60 


; ^ag 


aeaaa&agae 


tgcaqtggae 




ggacggtcac 


agc.cccsgaa 


120 




tatcaaaagg 


ccaactgaag 


caacacttet 


ac.-gagaceas 




.180 
















X 1 - ' \ (. V 


agOcgtacgO 




accacggata 








cgattcstaa 


ggstagacac 


ttcttgtgta: 


tgtacafctga 


ccattaaaag 


gggaaga 


367 


<2t0> Ml 




























<2U> imh 














<213> Homo 


;;apians 












<4Q0> 161 














gsfifcctgaac 


gtgcccggcg 


acgaggaa;:;:« - - — N ' 


acagtattag 


cgagtgggta 


60 


acggangcag 


ac«aasagisc 


aggaqOggac 


scgtegggcg 


ggacggtcac 


agtccotgaa 


120 




lag t c a a a« gg c c ;>.a a t gaag 


caafcacttct 


a cgao ac c a a g g c a a a a c c 


ISO 


aiagggtcaaa 


ca^agaag ; - : i ctgcaggggc 


atagacaaaa 


ggoaatggaa 


ctccaagtgc 


240 


cgaae;:acc:c 


ag*:cgtaagt 


gcgggcccte 


accarggata 


qcaa aaagaa aar ;:ggctgg 


300 


egafct:cataa 


gga?:.ag«<:ac 


cccttgtgta 


tgxaeattga 


aga aga 


357 


<2I0> 162 














<211> 575 














-. 2; DJSfl 




























-xccccfctgc 






gaggcgceeg 


ccgaagsecg 




M 


cgccgccgcg 




gctgagcagt 


gsctcaasta 


cgccagagga 




1 20 


cagcucgatg 




tcctattcaa 


gccaccatca 


aaagactgaa 




180 


ga{:«»aca«« 




occtagaaga 


gagcgga«tc 


rgc«< gcc sc 




240 






agg?:cggaga 


ggccagaggg 


ggaaaaaccg 


- ttgc.gtc 


30 0 






f.gtcac'rgac 


ttgggtcs.gg 


gctasgaaac 


caaggaggaa 








c:ggc-:cttgc 


gatgcagctg 


agacaacg-ta 


cgacaaaata 


420 




eatccagsaa 


tagaaggcra? 


gtgagOgaea 


aagraaggca ggcatg;: ':gc 


480 


acjsccca'rc-cj 


gettfcgatga 


Ogacouji.cg 






ttaccatatc 


540 


ctaagaaagc 


atteegefcaa 


aagg£gtgg<s 


tgcatctga 






579 



<2I0> 163 
<2U> 573 



WO 2«05/O03m 



<212> .ON A 

<2'l.3> KoiBo sapiens 









gaggegaecg 


ccgaagaaag cOccc^cgga 




cgecgccgcg 


cgecxatcge 


gctgag< xg 


gactcaaata 


s c a a g , i s t: c c i a a : 




e«gttcgat:g 
c- 




SagS 


'•" " r - g 


SSjSSc aS5cca2 




ccagagaafct 
ttaacfcgcaa 


t.aaa;:tt.saa 


agg;:cggaga 
■igtcaaKgae 


ttrgggxatgg 


gaaaaaaccg qaat agaa aa 


350 


gtgatfcttta 


gg cactgeag 


cggo;;cttga 


g&t.geagctg 


agacaaegta e.gacaaaaaa 


420 


ttgaaaaact 


?:.«tcc4tg&6& 


aagaaagoag 


gtgogtgaca 


, - - ■■ <. f " " 


480 


agacccateg 


cc»:.?:::gatga 


tgaccfcgtcg 


>;ttttag.3tg 


ar:«acctggt ttaccstauo 


540 


ctaagaaagc 


attccgecaa 


aaggtgtgga 


tgtatctga 




579 


<m>> 164 












<2il» 300 
























<4f}0> A54 


sag l eas 










gegegg !:tgg 
ggcef:gggas:. 






cgcgagctgg 
etgtcccgcx 


i ? 3 g '! g g : ,:. t g 
actgageagg agoetgogag 


SO 
120 


gctgcegcgc 


gegtataaga 




egaegaetge 


gccagcggcg gegacagegg 


ISO 


e< j «gcgg 


tgcgcgcgca 


gcceogctgc 


agecagaegg 


acKacgagga cgaggtgtec 


240 


Orcctggacg 


cgcacagecg 


ctacctscaca 


gtgccscgagc 


Ogaoggegcg ogagtgegea 


300 


tgegtg 
























<21X> 305 












--.212> Wih 












<2ili> Hos&o 


ens 










<400> 105 












gageggsa'a-jg 


ggtjcgcggcc 


ttgcgggctg 




u < gagegagatg 


00 


ggcct.gggct 


aegegfceega 






a ' . . a - s . a s . 


.l.:0 


gcsgc.-cgagc 


gegfcgtacga 






gaaagaggcg gegcetgogg 


180 


egggagegg-g 






s; 


cctacgagga agaggrgg.aa 


240 


ttgatgg&gg 


ggg&c&gccg 


■ : a c c ac a eg g ?: q a a a g a g a 




300 


tgcgta 










306 














<40g> I6:S 












tacgeggagc 




acgaggggag 


tag tag-gas-: 


























aaaegcaaag Oaaggaagcc 






















taagagaacs 


- . g-fccsrgcgg 




ir;ggat:acgga 


taganscgc.c 


ctgtgtq?;gt gectagraega gaaaaaaagg aagaaca 


357 



<2i0> 167 
<2U> 357 
<2I2> T^A 



WO 2«05/O03m 



<213> Kojsso sapiens 



cacgcggagc 


ataagagtca 


ccgaggggsg 


cacu.-ggc.as:. 


gtgacagtga 


gagtctgegg 


60 


gtgaccgaca 


agtcaccggc 


categacat.s; 


s gggac- rc 


aggtc&cggs: 


gctgggggaa 




atcaaaaegg 


gcaaotctcc 


cgtcaaacsa 


t.afcj-cttatg 


aaacgcgatg 


taaggaagoc 


180 


aggceggtca 


aaascggtcg 


caggggtatt 


gatgataaac 


accggaactc 


Ccagtgcaaa 


240 


acacccca&a 


cctacgtccg 


ageactgact 


tcagagaaca 




gggctggcgg 


300 


cggatacgga 


tagacacgcc 


ctgcgcgf.gt 


gc .■.-■:■.« toga 


gsaaaategg 


aagssga 


357 


<210> 168 














<2ii> 40S 














<2X2> C'vA 














n »r 














tggggaccog 




ggttcccgtg 




agccatcgtc 




60 


gcaaaggctg 


gagggacetg 


gccgggcacc 


caccgccccc 


ttgeecgect 


gcgaag«gca 




ccgtctggce 


catgccagct 


g cggagae u; 




?:ggcagagct 


aggectggge 


ISO 


tacgcctaac? 


aggagaagg- 


catccuccgc 


tacfcgcgccg 


gcagot:gcce 


ccgtggcgcc 


240 


cgsaeocagc 


a?:ggcocgg<: 


gssggggcgxr 


ctgcagggcc 


agggecgage 


cc&eggcggg 




ceotgctgcc 


ggeccacteg 


cfcacaccgac 


gtggccttcc 


tcgatgaccg 


acaccgctgg 


5S0 


cagcggcfcgc 


cecagctctc 


ggcggctgcc 


fcgcggctgtg 


gtggc 




405 


< :210s 1S9 














<2U> 405 














<2X2> DHA 














Homo 


sapisms 












tggggccccg 


aujccagxqg 


ggs&cccgfcg 


gecgaeggag 


agttctcgxc 


tgascagcstg 




gsaasggctg 


gagggacctg 


gctgggcacc 


caccgccccc 


ttgcccgcct 


gegecgagee 


120 


cfcgtgtggKc 


cacgccagcu 


gtggagcctg 


acectgeeeg 


tggcagaget 


aggeesgggc 


180 


taegecixag 


aggagaaggt 


caret teege 


tactgegecg 


gcsgcfegccc 


cag-rggtgac 


240 


cgcacccage 


stggcctggc 


gctggcccgg 


afcgoagggac 


agggecgaga 


ecaeggeggg 


500 


gccfcgc&gcc 


ggcccaatcg 


ctacaccgac 


gtggcctfccc 


cogatgaaog 


ccaccgctgg 


360 


a-ageggctgc 


cceagcnctc 


ggeggetgee 


tgcggctgtg 


gtggc 




405 


<23.0> 170 














<2ll> 545 














<2l2> .m 














<2i3> Kosno 


sapiens 












tee.eegggfft. 






ecaegegaag 








Ccccccgccg 


gecscctgce 


« ?gg - ;acg 


acggcccget 


gg"gcagtgq 


aagagecegg 


120 


cggcogccgc 


cgeagcdtce 


taggeccgag 


cccesgecgc 


atgcaaaeec 


acctgctctfc 


ISO 


occcgcgggg 




gcgggatggg 


ggcccgggca 


gccgcgctcg 




240 


gcgcosggct 


gccgcctgeg 


ctcgcagctg 


gfcgccgg-:ge 








egctecgacg 


agctggr.gcg 


fctSccgc&tc 


t.gs s gg 








Ccaeacgacc 


t cagcctggo 


cagcc?;actg 


gcjcgccgggg 


ecetscgacc 






teecggcccg 


ccagccagcc 


ccgctgcega 


cccaegcgcc 


aegaageggt 






gacgtcaaes 


geasetggag 


aaccgcggac 


ggcctctceg 


ccacegcctg 


eggctgectg 


55 0 



ggc 543 

<-2io> .m 

<211> 545 



54 



WO 2«05/M3m 



<212> mA 

<213> Homo sapions 





c c?cac c cot; c:h-:oc f . g c c 
gecaccCgcc ggggggaegc 


ccccgegaag 
aeggeccget; 


gg g; . xq } 


tgtec"ggcg 




c a c: a 3 0 c: 1 . t c t c ^ c ;;c g .7 g 
g Oi g; eg c q g c gc g g g c 'c c; g g 




axetgetctt 




qccgocogcg e~cgeagctg 








ocaeaogaco 
tcccggceog 
gacgtcaaca 


fce&gco'. ggc osgccxactg 

^ , 5 


tgeageggee 

cccacgcgct 
ccjcctctccg 


cecitgcgace 
aegaageggt 


etccctcatg 
eggct^cetg: 



<210> 172 
<2il> 543 



cggccgcc S e egosgee fee tcogcccgcg ccoccgccgc <g:g-aeccc- v, , ,1 

' ^ M~v>v ? < 

, 1 ( , > f < , , t <. J t - <.t- t >t 

< =1 1 C t < t ! , < v 

1 eg tcagccagcc ctgei J3 . 

gacgccssioa gegc^ggag <«cc g ;;gaac cgcctctccg ecacogectg ::ggctgcx:tg 
ggc 



, 1 60 
.120 

sccgecgc cgcagae — c ccggc-cgcg ccc:ccgccgc cgjcacoccx: . - ISO 



acacgacc t.cage:ctgge eagectacog ggeyecgggg coc::gcgacc - . 
ceggcccg g i- ~ esgetgecga cccaogegct acgaageggt cccctrcatq 
egtcsaog gcaceiiggag aa-eggggac cgoctct.ccy ccaccgcc';;g egge ;:oc —q 



■212> TMh 

2i3> HosfiO sapiens 
;400> 174 

ecctgggcr; cegegcceeg ■:<.,-■.:■. ■ :: ccccgogaag gocc:t:ccgcc tgfccctggcg 50 

caoecgccg gc:caco;:gcc ggggggaege; acggcccgcc ggtgcaqi.gg a^gagecegg 120 



55 



WO 2«05/O03m 



<: tgc; 



cggc: 



gregeggggca gc^ccctgcg -rcgcwCvt; gag ; \x.gg;tgc gcacgcwgg cccgggccae 

1 Ui . . vx. 

tcecggcceg tcacccagcc c - g t - 

' v. <. Ctv < < •> ^ v V 

<2V)> ITS 
<2il> 343 

<2i2> aa 

<213> Hosso sapiens 



36 0 
420 
430 

543 



toccccgccg gcca;;ctgc; ggggggscgc aaggccogcg ggcg«;gtgg Sogagccegg 

a - ' > <■ v -' - ' t 

ceoegcgggg ggx^gagoggg: gcgggctggg ggcecgggea gccgccc^cg ggo«gcgggg 
g-:«<:gg>0 ' 3 0< f c gccgggctcg > g - - k 

cgctccgacg sgct.ggxqcg ttcc.-cgcfcc- Ogcagcggcrg. ccOgcc-gccg cgcqcgctcg. 



;:g < 



<21')> 176 
<213> Hotao ; 



<4S0^ 176 

gggggaggcg asactgcacc sgegagtegg eggggogagg: gggctgcgcg cgatgcagt.c 

i t \ , > ( - i ^- I 

trgggegagg; tgaa^gaggg:. gggeggaagg raa.aa.aaacc agracgr.cr.r gga&acccgc 

tgcaaggctg 3::i«cg?:v;; i; gga. ; ;ggtggg; ccgggggcag gggg-vggggg ctgccgggga 

m , i ggcaccgggt acatgagggc asggecaagg «gtccca>:gt gggggcagxg 

scegctgatg g.aeagggoag ? -gtgggctgg cgst.gygag te gguvu: gggaaag ?:gccg.gogtc 

- - -^f -- v ^ . , tggccgggcc 

<210> 177 
<211> 320 
<212> dna 

<2ii> Homo sapiens 



-3 00'. 



i tgscagaccg acggggcgcc. ggggsc.r.ggc gegggegega * 

; ggccg.gcaaa Oggagacagg cccctccgcc aggiict.r.cg g : 

! gggactgggg. ateggsgtgo aisggegggsgc aggactatgg < 

gecsggge tgtgg tee gaatt jaea.c '■■ 

• tcagaaggac ; :ggcagggcc 



36 



<2I3> Homo sapi«na 



van t 1 CvftgtCCtcac taacitsctst;. acaagect ta gasaacaaa L agataqi^aaa 
^v. . c'tv i -;3'.t 



<400> i?S 

eact:cagai:g cagfccttcac tgacaact«t acccgac::;a ; gaaa«caaac ggct.acaaag 

v I t x t 3 ^ v 

<21Q> i 80 

<211> Si 

<2i2> DNA 

«.2X3> Homo sapiens 

<4fi0> ISO 

eacteagaeg ggacgtccac ca«-ay«gctc agccgactgc aggagggc-ac geggctccag 
cgqcfcgcTae aggqactggt q 



> ! r ■> ! i } c j t f t -i <- - > v<vr' vv.C 

cggct.-jet.se a^MCcaiaql: g 

<21G> 182 
<21X> 368 

<213> mm s*pi.«ns 
<400> IB 2 

tcac«ii:cx:c a;:cc<::ai: ca:a: caacagggga yaatacKcgg ^.qi.gt.gacag t.g;:c:agcgt.g 
t.gyyt:i:gggg aiaaaaasccac caocaaaqac avcac.ggaca aggaqa;:gai q;:g:gtaajqqa 



gva;;g;:.gi:. atgeucagea qqaaggcvq;: gagasgaaaa 



<2I3> 1-ioBSG sapiens 

V W>U V 1 V V vt t v, <- 

r.gs tg ggc a 

gaygfcgasca ta:a«caaa«g cgaattcaaa. cagtartttt Lgagaacaa gtgeegggae 
; ea a a t. c asagegg g 

:scaa a aaarrc.: : . ; fs^gytx - sc< aegqia; rcfi«gcagg< 5 aaggeg.: 



5? 



WO 2«05/O03m 



i tea ccgga t« c s. t.g 360 

<210> 184 
<2ii> 360 
<212> SNA 
<215> HosfiO sapiens 

<4i00> 184 



tca ; :catccc 


afcccca?;ctt 






cgtatgaaag 




,H 
















^ ^ ^ v < v i 


a aaacaacaa 


t. Q >l.<i:£ t C & 


csgt.ae £.t 1 1 


a >: a a a a c c a a 


aagooa'aaaa 


ISO 




~ aaacaaca^ 




a t t.ga c t: caa 


a cr c a c " c,> a : a a 


ct:c«st:atfc«ffc 






acacetttg-: 




aeea.tggaf:g 


gcasgcaggc 


tgactggcgg 


300 


ttaiecgga 


^agataegge 




gtgcccagca 


^gaaggstgt: 


gagaagagee 


360 


<210> IBS 














<2XX> 360 














<212> I5NA 














<213> Homo 


sapiens 












t:catoat;ccc 






gaatcctegg 




tpcagcgtg 
















1 2 0 


gaggagaac* 








tcgag-sccaa 




180 


ccaaatcccq 


?: i: oaca.qcgg 


axaecaqgqe 








240 


i cgai 




caaggegctg 


aceafcggafig 


geaagcaggc 


fcgeetggcgg 


200 






ctgxgtgtg-c 


gsgeacsagca 


ggaaggc eg t 


gagasgsgcg 


360 


<2io> ass 




























<212> DNS, 














<-21 ?> Homo 














<400> IBS 














cgfctoc$tt$ 




ggagaaatcc 


agateattct 


cagctteeea 


ggcagaccca 


SO 


exeagtgafcc 


ctgascagat 


gsacgaggac 


aagcgccs&et 


cacagggeas: 


atfceaecagt 


120 


gsefcaeagea 


ag?;«actgga 


ctccaggcgt 


gcccaag&tt 


tcgtgcagtg 


gfcfcgSfcgaac 




a«easgsgga 






























sap * is 








































gac Sacagea 


agtatctgga 




geceaagatt 


ttgtgeagtg 


gttgatgaax 


180 


accaagagga 


acaggaataa 


cattgee 








20? 



<210> IM 
<2tl> 111 
<212> .DK'A 

<313> Hoiao s&pimm- 

c-r< r.acagg jaaeaaa caa gacta ag sag t eggae-; ? a c:< -a SO 



WO 2«05/g63m 



ga-;f;ttg;:gc aatggttqat; gaa':«cffaaa «qf : :aacagqa -xtMac-sttnc 
<2XQ:> 18S 

<m> in 

<2i3> Kobso sapiens 
«4.00» 189 

g-axStttgtgc ag'aagtraot gaa?:acaaaa agqaac&ggii ataacattgc 



cat-:gc;:g?g.g aagtt ac e<aalaaa;::.ta: ;g ; g:-iaaai:ct cagotaa^ct -:ciaaaaw ; 6a 
aag tzxj agceacttaa g 8l 

<21Q> 191 

<212> .SHA 



■.agtgacttc w~-a:- rgggtcaact tcct«CM^ 60 



aaccvaa-scr. ;:ct:goeagcv ^cgccg la^ag saacaaaggc r cct.cayaaa aa:gaaacg«g 60 



<4Q0> 193 

aaa ; :aac" 3 - 120 

a;;.q««ccgga tc^c:.K:a caaaggccca ggsfgc -56 



agz - ;ca so 

<2X0> 138 
<2ll'> S6 
<212> £MK 



occa<yyggcx- ygggctgoaa <ypgcrg«gq oggcot 

<2i>:» i?7 

<21i> 81 
<2I2> DPA 

- 13 * mm sapiens 

<4<:<}> £8.7 

agccccsaga cgg^gcaagg gtoPy^yic^go tgggagga aqatggaccog gatcagctcc 



<213> HosfiO sapiens 
■«400> 198 



Ale P?r A.p ; S-sj; Pro -Ply Pro Tyy Rvs Pro iPr CO o Cys Cys Pho TAr 
20 25 

Tpr Tk;. Thr Tyr l,y::. He Pro Arg Sir; Aro; Ii« x-r: Asp 'Ayr Ayr Glu 



' x ^ ^ ' ^ i o ^ , , <■ Arg 

50 ss m 

01 v His Sor Val cys TAr Assr, Pro Ser Asp Lv:= Trp vpi Gin Asp Tvs: 

65 t<i 75 SO 

lis Ays Asp Mot Ays Q.Iu Asr; A;;p Ala His Lys Gor Glu Vai Ala His 



\ g - N \ vi A s 

100 105: no 

Ar« Aha Ays Asp Pea Ply @Ju Giu Asa Aho Lys Ais Poa Val Lsu lie 
IIS 120 125 



60 



i Gin G.lr> Cys Sro OAs Glu Asp His Vsi Lys 

Leu Val Asp. G.lu Gal. Thr Glu Phe Ala Lys Thr Cys Val Ala Asp <3.Vu 

145 150 155 ISO 

U i hi a G i - Lys 

ass i?q i?s 

Leu Cys Thr Val Ala Thr Leo Arg Glu Thr Tyr Gly Glu Ms;; Ala Asp 

180 183 ISC? 

Cys Cys Ala Lys: Gin Glu Pre Glu Ary Asa. Glu Cys Gnu lex; Gin His 



t Asp 

210 215 220 

Gal Met Cys Thr' Ala Pha His Asp As;;-! Glu Glu Thr Pha Leu Lys Lys 
225 230 235 240 



Gay Leu Asa Pha Ala Lys Arc Tyr Lvs Ala Ala Pha Thr Glu Cys Cys 

260 265- 27ft 

Gl.u a » <. » v ' v* ^ s 

27 S im 2B5 

Arg Asp Glu Giy Lys Aia Gar Gar Ala Lys " Arq Leu Lys Cys Ala 
290 205 500 



! ~ % I \t> Al 



Leu Leu Glu Cys Aha Asp Asp Asa Ala Asp Lau Ala Lys Ayr tie Cys 
355 360 365 

j i < Lys 

370 375 330 

Or a Lau. Leu Glu i.vs Ser His Cys lie Ala Glu Val Glu Asx; Aso Glu 
38S 390 395 400 

Mac AG — ;,8U Ora «• Leu A'Ja Ala Asp Phe Gal Glu Sa.r Lys 

403 410 415 

Asp va; ;'s Lys i\sr - ; 1- - 1st al Phe Is 31 3 

420 425 430 



Pho L«u Tyr Gin Tyr Ala Arg kxq His Fro Asp Ayr Xor Vox Vai Goo. 

43$ 440 445 

Go; Leu Arc; Lea Ala Ays Thr Tyr Giu Thr Thr Leu Siu Ays Cys; Cys 

450 455 460 

Ala Ala A A- Asp Pro His Ola Cys Tyr A1& Lys V&I Ahs Asp Glu Pha 

MS 470 475 480 

Ays Pro Leu Vai Gloi Giu Pro Gin Asa L%u lis Ays Gio Asa. Cys GHj 



:iar Pro 



. iOo: asp Too Vai 



Cys; Cys Thr Giu Sor Lou Val Aon Aro Arq Pro Cys Pho Ser 
580 SSS 590 



As;.; Giu vai Asp Glv; Thr Tyr Vai Pro Ays Glu Pho Asn Ala Glu 

SSS -«df0 60S 



Thr Ays CAUi Gin Too; Lys Ala * 
645 i 



Gl« : 



; Ala AGs Aa-a Gly Leu 



«210> 199 
<2ii> $93 

<212-> PAT 



<2X3> Homo sapiens 

o.v rrp si Set ?he I ! h« Leu P 

1 5 10 IS 

Tyr Sor Arg Sor L«\i Asa l,y:s Arrc» Sax Arc, Qly Pro Tyr His Pro S-ar 

Giu Cvs Cys Phe Thr Tyr Thr Thr Tyr Lvs lie Pro y- Sift Ar« lie 

3S 40 45 

fist * N / i 

SO $5 60 

Pise: .Tie Thr Lys Arg Gly His Sor Vsi Cyo Thr Aon Pro Ss?r Asp Lye 



rro f 



Sor GiU Val Ala His; Ary PAo Lvs Asp Gly Giu Q.tu Asa Hh& Ay 0 

115 120 125 

Ala L«u Vai Leu Il« AXa Phe Ala GIa Tyr u&xt Gin Gin Cy& s>r© Phs 



l Tyr 

iso iss is? 

, 1 >> i X G!« 

iS>5 26.0 265 



Ara Pro » u V:i : Asp Tai Hot Cys Thr Ala j His Asp N Glu Gir 
225 230 235 240 

Thr Pho Leu Ays Ays Tyr Loo Tyr OA; o Ala Ary Arg His Pro Tyr 



Ala Ly;;; Arc? 



. A 1 A Ala Asp l.y 
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Lys It . V-t- « s > >* s - " V/S Mo S„i ' ^ Gin 

2SQ 2SS 300 

hzg v s X > 

305 310 315 320 



Cys Gys; His Gly Asp Lea Lei; Gin Cys A I. a Aso As;y Arc; Ala Asp .Lev 

353 360 363 

Ala Lys Tyr ll<s Cys GIu Ask Gits Asp f;«r lie Ser Ser Lys Lys; 

370 .37.$ ?m 

Giu Cys Cys; Gia Lys, Pro Lea Leu G.lu Lys Stir His Cys; Tie Ala Gii; 

385 39Q 3S5 400 

Val GAa Asa; Asa Gla Get; Fro Asp Aea yro Ser Lea Ala Ala Asp 

405 410 415 

l?h© Val GIu Ser Lys Asp Val Cys Lys Asa 'Tyr M« Qlu Ma &s£> 

420 423 430 

val Phe Leu Gly H» h i Ty* Giu Tj, I fceg krg l > 



Tyr Ser Vai Val Leu i.e.; Lee A;:q Lea Ala Lys Thr Tyr GLu ?Lr Thr 

4S0 433 4.6ft 

Lev { , ~ , ~ \ s is; 51u Cys Ti 3. Lys 

465 470 475 4S0 



Lys < - >s Gin 

500 505 310 

As;;-, Ala Leu Leu Val Are Tyr Thr Ly:;. Lys y a i feo Gin Val Ser Thr 

515 520 523 

V .:: .:> Thr Leu Val Glu Vai Ser Art; Asa Lei; Gly Ays Val Gly Ser Lys 

530 335 548 



Gly Ala Lys; Arc; ;C;.G. : 



Axg Pro v * ,N Sec Sia Leu 3 •• to T 

610 615 620 

Ser Glij Pys Glu Ar<? GIts c \o Lys ^ to' Ala Leu Va!$ Glu Lay. 

625 6'30 635 540 

Vto. u ys; Pro s. Me J: 



.> Asp Pto ato Ala Pto: Vai Glu Lys; Cys Cv;; Lys; Ala asp hso Lvs 

66 D 565 670 

i Pto: Oy.'S \.;a 0 in fii.y I.ys Leu Vai Ala iV S-s?: 0 



i Ala X.--SU Gly Leu 
690 



tolO 



M«t to «« W« Gly Kis A.la Lys 

I 5 10 IS 

20 26 30 

*» «. * * « a**. ^ •» « .u « ^ w M 

' r * Ik ^ " 60 " 

Gl ex Val Cy 3 ftt J - o Set N to a. < 1> - I 



Pto; w<. ~~ v . . lie 

100 10S 110 



115 120 



,ata S' 



6 5 
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.165 170 IfS 

Cys; Cys Ala n GAn Glu Fro Giu Arc. «sn GLu Cys ?ho Lav Gin 
180 185 190 

tys Asp Asp Asr: Pro Asn Lex; Pro Aixy Los V,rl Art- Pro Glx; Val Asp 

Pal Lys 
210 215 220 



Lou las; PAs Avs AAa Cys Arc; Tyr Loss Ala A .Us Phe Thr Gi a OAs Cys 

245 250 25S 



Ala Ala Aap Lys A. la A A 



Sla; Gin Lys Pha Giy G.lu Ary A As AGs Lys; A.t a Asp Ala AAA ALa 

290 235 300 

Ar« U s >. Gin Arc; Pha Pro Lys Aia Giu Pha Ala. GXu Via Ser Lys 

305 310 315 320 

Ley Vfil Thr Asp Leu Tar Lys Val His Thr Gla Cys Cys His Qly Asp 

325 330 335 

Leu » CA; Cys ' Asy Asp ; A U> Aso Las Ala lys.' Tys I if Cys 

340 345 350 

G A: I > 

355 368 36S 

Pre; k - \ ^p CAlr: 



PAa Leu Ayr Ala Ayr - Ara Arc. His Pro Asp Ayr Ser Val val La: 
420 42S 430 



Aio AGs Ala Asp Pro His GAu cys Ayr Ala Lys Val Pha Asp Giu ?he 



465 

Leu Phs GIu Gin ; 



i Gia Pro Gin A;m Lna lie 
470 475 

: Gly Gia 'Syr Lys ?he Sir; 



Lys Gin 
Asa Ala : 



i Vai Pro Gin Vai Sar 'Thr Pre Thr 

SOS 



Leu Vai Qlu 
510 



• Lya ( 

Gia Lis Lys &r« Ka; Pro Cys Ala Gia Asp T.ya ■ 



Lys His PjT» 
vai Vai h&U 



. Lou His Gin Lys Thr 

SS0 



: h&o Arg Vai 
SCvD 



Glu Thr Tyr Vai Fr< 



i Asm Ala Giu 
590 



Thr Pha Thr Pha i 

5SS 



i Sar Gia 
60S 



Gift lie Lys Lys Gin Thr Ala L<m Vai Gin Leu * 
610 §15 i 



Lys Glu Arg 
His Lys Pro 



Lys Ala Thr Lys ( 
62 5 



Pha Vai Gia Lys < 



i Gin L«u Lys Ala Vai ? 

S3G ( 



> Cys Lvs Li a Asa Asp j 

> 530 



; Asp Asp 
; Glu Thr 



Phe Ala ta# 
640 



Cys Pha Aia 
65S 



; Vai Ala Ais 3ar Gin Ala Lia ; 



■ sapien? 



Met - ; Sar Ssr Ala 



Tyr Ser Arg Sar Lea Asp Lys Arg Sai: Pro Lys Hat Vai Gin Gly $»r 
38 * 35 30 



Giy Cys 

Glv Cys 
30 

Giy Cys 
Giy Cys 
His Ar* 



iAe f Glv A.ra Lvs Mi?;: Asd Arc: lie 3er Ser Ser Ser Oly < 

35 40 45 

Lys Val Leu Ara Arc? His Ser Pro Lys Her: "a Gls Oiy J 

55 W 

Phe Oly Arc; Lye; Met Asp Are lit; Ser S«r Sec/ Ser Giy I 

70 ff 

Lys Vai Leu Arcj Ars His Asp AAi His Lys Set Ola vAcl ; 



90 



95 



Aty Leu Oly C 



IUj As;': OA- LfSU V-jO l.e 



! VI:.: ASH 01 M VS 1 ?:V. Glu Phe Ala AyS Thr GVS VLTI Alts i 

S 135 140 



Glu :-. - - • Ala Giu Aso Cy:s Asp Ays Ser: Leu His Thr Leu LH«s Oly .< 

MS 150 155 : 



Avs Acre; Ovs Thr Vai Ala Thr Leu Arcc Oiu Thr Tyr Oly Glu A.: A . 

165 170 175 



- Cys Ala i,ys OAs Glu Pro Glu Arg Asu Glv; Cys yhe Lc-;u < 

ias im im 



■■ Asp - u„ 0, ^ A< < X v tx C 

195 200 205 



Asp Vai 
210 



Get Aes i 

215 320 



Lys Tyr L*a Tyr Ola lie Ai< 



Arc Tyr Phe Tyr 



Phe Ala leys; Are Tvr Ays Ala Ais Phe Thr Oiu < 
245 2S0 2:>5 



Lys x >- . - ; .v . ' 

265 270 



Leu v j la Trp Ala 

! 235 100 



Ala Ary Lew Ser Oln Arg Phe Pro Ays Ala Clu Phe Ala Glu Vai 
505 310 315 



Cys 
Vsl 



32 0 
Giy 



i Giu Cys At'i Aso Asp Arc; Ala Asp Laa Ala l 
.340 345 : 



Cys Giu h&n 
355 



CI a Set Pro 
385 



Lys Asp Val 
Men Pha hm 



Gin Asv Ser II® S«r 
360 



S«r Lys L«s« Lys CXix 
365 



; cvs lie Ala Giu Val 
580 



A3 a Asp Lau Pro Ser 5 
390 



i Ala Ala Asp Pha 
395 



Cys Cys CIu 
Slu AST! Asp 



Vial Giu Sar 
4D0 



i Arg Leu Ala Ays Thr r 



Cys; A3 a Ala 
450 



Ala Asp Pro His GXu 
455 



Cys Tyr Als Lys VaX 
460 



Gin Ays Cys 
S>h« Asp Giu 



> Giu As« Leu lie Ay;; >: 



Ola Caas Pne Giu Gin lass Glv 03 s 
485 



Tyr Lys phs Gift Asn 
490 



Ala Leu Leu 
495 



Val i 



: G3.y Ays Val Gly Gar Ays Cys Cys Ays His; 



Pro A3 ■; Ala Cys; ■ - 



. ser vai val 



Lex* fcsa Gin 5 
545 



Val Thr Ays 
Par Ala Lav 



Gl A Vsi Aao Giu Ths 

am 



Civ fhr PAe Tar PCs Has Als 
5.95 



Arg Gin II« ; 
610 



Giu Lys Thr Pr« Val 
5SS 

Leu Val Asa Arg Arg 

570 

Tyr Val Pro Lys Giu 

lie Cys Thr Aaa Gs;r 
505 

. Lau VaX Giu Lea Val 
620 



Aha Asn Ala 
533 



Giu s,ys Glv 
Cys His A/a 



Pro Ays Ala 
62 S 



Thr Ays Gl« Gin Aa 



> Asp Phe A- a 
640 



Ala r-be Vol 01 a Lys Cys Cy.r Ays Ala Asp Asp Lys A;: Ta..v Cys yy e 
84S 650 655 



Ala Ola Glu Giy Lys Ays Aaa V«i a,U Ais Xes Gia A i •? : Als Laa: Aiv 
S60 SS5 670 



<2il> SSO 
<212> PAT 
«213> Kcsjno sapiens 

< 4 AO- 202 

Met Lys 'Tap Val Ser Pha lie Sar Leu Leu Phe Leu ?h« Ser Se;: Ala 
1 5 10 15 

TVr Aer Ara ser Leu Asa Ays; Arq .Asa'; Ala His Ays; Sex Glu Vai Ala 

Bis Arc: Phe Ays Asp Leu Gly -Alu Oiu Aso .Phs Ays Ala Leu Vol Leu 

it 40 45 

Ays Gau V.A Asv: OA; Vol Thr Glu Am? A A a Ays Thr Gys Vsl Ala Asp 



Glu As;p 

35 m as 

Lys Leu Ay:.: A::r Vol Ala TAr Laa Arg Glu Thr Tyr. A-ly Glu Met- Ala 

loo Los i%& 

( , A: n 

US 130 125 

Av Px ■> vG_„ Vsl 

las us im 

Asp Val Set Cy:s Thr Ala Pha His Asp Asa': Giu G.I a Thr Phs ;.a; Ays 

145 150 155 im 



1 " : 



2 Cys 
180 185 \M 

&^^A-.>i^« 1 ,» C, *ex 2x > ^ I \^ C5iu 

.155 200 205 



7 0 



Leu hx<$ is? Ix CK L>x N A Oar * - Cys 

210 213 22(1 

Ala Ser l j v , s Fh* v GAx Arc Ala : Lys Ala > Ala Val 

225 A A 235 240 



Ays Leu Vai Thr Asp Leu Thr Lys Val His; Thr Giu Cys Cys His; Giy 
260 20S 270 



A so Lex; Lex; GAx Cvs AAx Asa Asp Axe Ala Asa Leu Aia Ays Tyr lie 

275 280 285 

Cys 0 Asr; x Asp Sar AOs 5sr Ser r..ys "> Lys - " - Cys Gly 

2S0 $$5 300 



Lys Pro Lex; Leu Gla Lys; Per His Cys He Aia Gla Val Giu Ax.;x As;?; 

305 Hi US 320 

Glu fAxt Fro Ai,=; Ase> Lex; Pro S«r Leu Ala Ala Asa FAa Val Gla Sex- 

325 330 3:35 

Lyx; Asa Vai Cys; Lys Asa Tyr Ala Giu Aia Lys Asp Val FAs Lou. CLy 

340 345 350 



Met p'he Leu Tyr Giu Tyr Aia Arg Aro Has Pro Asp Tyr Ser Vai 



mu Lsm Leu Arg Leu Aia Lys Thr Tyr Glu Thr Thr Leu Giu Lys Cys 
370 375 380 



Cyxs Ala Aia Aia Asp Fro fix s Gix; Cys Tyr Aia Ays Val Aha Asp Gix; 

385 390 395 400 

Aha Ly& Fro Lou Pal Gix; Giu Pro Gin Asa Leu Hi a Lys Gin Asa Cys 

405 41 0 435 

Gix; „>■< A- .-A G ; < N '' s " ' r.-.~ A x.^ ;p. p.-u- Lax-. 

420 425 430 

Val Are Tyr Thr Lys Lys Vai Pro Gir; Vai 3«r Tixr Pro Thr Lsu Val 

43 S 44 f) 445 

Glo Val Sox Pro Asn Lea Giy Ays Vs;l Giy Par Lys Cys Cys Lys His 

450 455 460 



Cys Cys Thr- Gix; Ser Lsu Vai A sax Arp Are Sto Cys; Phe 
500 505 510 



?i 
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Ssr Ala Leu Glu Vai Asp Tin Tar Tyr 
515 S,iO 

5 4 5 53 SO 

Pre Lys Ala Thr Lys; Glu 01 si Leu Lys 

565 

Ala Phs val -0.; a Lys Gys Gys Lys Ala 



Val fro lys Glu Ohe 
525 



/s Thr Leu Oar Glu 



?al GTs Leu Val Lys 
555 



; Glu Glu Gly Ly;s 
595 



: A3 a Thr mt V»l 
$10 



500 



Ser Lys Qlv Glu 
615 



.U; Ala Leu Gly 



01 u Leu Phs Thr Liy •>: 

620 



Fro lie Leu Val Clf 



Leu Asp Gly Asp i 
630 



Pel Ser GO! y Glu Gly Oiu Gly Asp Ala Thr Tyr Gly Lys Leu 



Thr Pea 
655 



OAs Hs Gys. ' 



Or Gly Lys Leu i 



, Thr -:v r Gly val Gin < 



Pro Ti'p 5?ro Thr Leu 



; Asp One ?he Lys 

635 



Vsl Glu Glu Are Thr 
705 



Tie; Ohe Phe Lys 
710 



Ser Ala Met fro Glu 
700 



Asp &sj> Gly Ss.h Tyr 

lis 



Lys Thr 
720 



Ala Glu > Ays The Gly Oiy Asp " 

725 



i Val Tyr Tie Pet Ala J 
765 



The Lys lie Ar^: His ear; 



> Gly Ser Val Gin 

' .Asp Gly Pro Vsl : 
805 



» 'Ayr Gin Gin Asn 
70S 



72 
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820 

£>h« Val Thr Ala hl< 



40 



G ■ Si:; Cys Pro Ahe CCU: As. > His VVsI Ays Leu Val »sft G.U; V&.1 -'. 

50 55 SO 

«1» Hie Ala X,ys Th?: Cys Val hl» hsp Glv $®r Ala GXu Asm Cys i 

S5 ?P fS 

Cys A sy His 7T s ?h< ;.!y Ass- ■ La- C - A ? Va.'i Ala. ' 

85 9.0 9S 

Leu Arq Giu Tnr Tyr Gly Olu Met AIs Asp Cys Cys Ai« Lys Gin i 
X00 1S& no 

Arcs Qlu Arg Aso Glu Cys Aha Lei; Gin H:i -j Lys Asp Asp Aso Pro 

US 120 125 



Arg - 



.• Tyr Aha Tyr Ala. Pro GU; Aau Leu Phs Phe Alt 
165 170 17! 



t Ai& ?hs ?hr Giu Cys Cys, GAs Ala Ala Aso j 
>, 13 S 190 



.< Glu l.-v-x Arg Arsp Oil; G.ly Lys ; 
: Cys Al« Sar Leu Qln hys Ahe < 



73 
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Asw Ar« Ala Aso Leu Ala Lys Tyr He Cys Glr Asn Gin Asp 5er He 
275 280 285 



is; Cvs He Ala G.la Val G.lu As:n Asp Cla Met Pre; Ala Asp Pea Pro 

03 310 M.5. 320 

er Leu Ala Ala Asp ?he Val Glu A. a. Ays Asp Val Cys Ays Asa Tyr 



.sp Gal V}xe Leu Giy 1 



Ar-vi Arp 5 LPs Pro Asp Ayr Ser Val Vol Leu Poa Leo Arg Lou Alo Lys 

355 3 SO 355 

Thr Tvr Thr Thr Leu Ola Lys- Cys Cys Ala Ala M« Asp <?ro His 

370 :4*5 38& 

(Ala Cys Ayr Ala Lys Val Phe Asp Gla Lhe Ays Pro Leo Val Glu Giu 

3SS 390 395 400 

Geo i i . - I - au Phe Glu Gia Leu Giy 

40S 410 41 S 

Glu s Lys } >, Ala Pan Ala Laa Leu PAi Ara Apr Thr Lys Lys Val 

420 425 430 



455 460 

Sot Val Pal Ley Asa Gin Leu Cys 



3a r N 

500 505 510 



Thr Tyr Val Pro 



Qlu Phr s'G.s Thr Phe Bis Ala 



74 



,rg Gin 



Ala Leu V&l Glu Leu Val Lys His Lys ?ro l.ys Ala Thz 3 
545 550 555 

Leu ya Ala Vo! Asp Asp t- I, Ala a'ha Vai Glu 1 



Ays A .la Asp Asp Lys T»r .A a as Ala Glu ■ , Qlv Lys ays 

580 58S 5SG 

s li ?hx 

S95 60S SOS 

Hi a Ser Leu 01; 



: A .'is; Glu Hie Giy Asa Gin Phe Gl.a Lys Ala Glu Thr 
v Mis CJlu K«t He Qln Gin Sis »se Asu Lea S'b« S«£ 



Thr Laa Pea Lav 



Glu Pea TVs Ala GLo A. 

590 isss fm 

Vai \ s 1 i c a f ► i N a;;. :- - : « . 

70S n6 7li 72G 

Va.1 ?Vrg L< i " <. Leu 5A Lys Glu Ays? Lys 



Hat e < v hl< <=• - 'he > t i ft i Giv 'hf:- e j Aia Lys 



15 



le S<= i his Ala H 

20 25 30 

Los Gly Glu Glu As;r; Gho Lys; Ala Leu Vai Leu lie Ala FLe Ale GXf: 



Tyr Lou Gin Qln Cys ilro Ahe Giu Ass His; Val Lys; Lou Vol As;r; Glu 

50 55 60 

Val Thr Glu ?ha Ala Lys Thr Cys Vai Ala Asp 01. u Ser Ala Giu Asa 

65 70 ?$ 80 

Cys: Vsp Lys; Per IP x Vai 



Ala Ays; 

l$Q 105 110 

Gin Glu .Pro Glu Arp Asu Gil.; CVS She Leu Glu His Ays Asp Asp As.r< 

115 120 125 

Pro Asts Leu Fro Arc; Leu Vai Ara Pro Glu VGA. Asp vai Mei; Cys Thr 

130 im 140 

Ala s?be Kis Asp Asn Glu Giu Thr Aho Leu .Lys Lys; -tyr Leu Tyr Glu 

14 5 ISO iSS it© 

lie Ala Aj:q Arp His; Pro Tyr Phe Tyr Als Prs Glu L«l Lsvl Fh® Pha 

165 I?© ITS 

Ala Lys Arg Tyr Ays Ala Ala Phe Thr Glu Cys; Cys Gi:r; Ala. Ala Asp 

ISO 185 190 



Asp v - Asa Asp Glu Giy 



Lys V i 

210 215 220 

-< , i ^ > s " Gin 

225 230 23S 240 

Arc Piie Pro Lys Ala Glu Ase Ala Glu Vai Sos Lys Los Val Thr Asp 

24$ 2.50 253 

Lmx Tins Lys Val Kis; Thr Glu Cys; Cys Hiss Cly Asp Leu Lou Giu Cys 
260 26S 270 

Ala Aso Asp Arq Liu Asp Lou Ala Lys Tyr lie Cys Giu Asa Gin Asp 
27.5 200 cl05 

Ser lis Sar Ssr Lys u Lys Glu Cys Cys Glu Lys Aro A>su Lou Glu 
290 295 300 

Lvs SssP Hiss Cys; lie Aia Giu Val Giu Asa Asp Glu Mot Pro Ala Asp 
305 3.10 315 320 



76 



Leu Ala Aid Asp <Gae Vai Gla Ser Lys Asp Vai Cys 

32L 330 33 S 

GlVi Ala Lys; Asp Vai Che Lea Gly Me:: Phe Leu Tyr 

340 345 350 

Arg His Cro Asp Tyr Ser Vsi Vai Leu t«« Leu Arg 

3 f;0 36S 

Tyr G.U; Thr The Ces Glu Lys; Cys Cys; A3 a Ala Ais 



I r , - Lys; 

420 m 430 

5-ro Gin. Vai Ser Thr ?ro Thr L<su Vai Gla Vai S?sr Arg Asn 

Lys Vai Gly Ser Lys Cys Cys Cys His Pro G'U; Aia Lys Art? 



y?:" 5 re Cys Ala Glu Asp T ,< r V« > s G ->u Cys 

4S8 470 4:7:5, 480 

VAI Leu His 0. i-ys Thr ?ro Vai Ser Asp Arg v&l Thr Lys Cys cys 



s;p Lis? Cvs The Las Ser Liu . . r Giu lie Cys Lys; 

53$ 540 

la Lee V*l Giu Lea Vai Lys His Lys Pro Lys Are Thr Lys 

530 SSS 560 

eu l i . -. Cys 

56$ S1Q 57S 

ys Ala Asp Asp Lys; Liu Thr Cys; ?he Ala G.Co G.la Gly Lys 

5se sm 5?H 

ai «ls A ss G . iy Lea Cn sp Lev Pre 



77 



S'ro Gir; 



Leu Lye Asp Are His J 
S35 



Qlxt Glu Fhe Gly Asa 
S4S 



Oin .$>&©■ Gin -tys Ala 
628 



Glu Thr 
§5S 



> V'al Leu ? 
660 



Tyc Gin Gin Lay Lsa As 



G)a Glv 

705 



i Gly 

Leu Ala Val Arg Lys Tyr Rhe Gin Arg 



Vai Tar Glu Thr Pro ; 

710 



He Thr L«» Tyr L-t>u 
730 



Lys Glu 
735 



Lys; Lys 
Aee .':••:•■ 

Glu 



?r© Cys; Ala Tip GJm 
745 



vai Val A?. :.! Ala Glu : 
750 



Fhe Set: i 
7.SS 



; Gin Glu Ser: Lea Are" : 
765 



<2I0> 2 $S 
«2U> ?7S 
<212> HRT 

<213> Ho:-:> sapiens 

Me" % N ^ ^ i - ~ Gly 



Leu His; 

M 25 30 

Lys Ser G < e; I ?;;-:: 

35 40 45 

L ^ > " N , > Lro 

Pha G.U; ?u > Hix Val lys Leu Val As;n Glu Val * t Glu t ■> Ala Lyss 



Thr ^ ^ His; 

as so ss 



Thar Leu .r>h® Gly Asj 



:,As Mat. Ai« Asp Cys Cys Ala Ays 0.1s Giu Pro Glu Asg A?.r. 
.15 120 X2S 



150 155 ISO 

Ays Lys: Tyr Lev; Tyr Ola lie Ala Ary Ar« His Pro 



Tyr - ' - A As 

ISO 185 190 

5 he Thr A. A; Cys C £ > , a < ; As 

Vm 206 205 

?ro Ays; As-s Asp OA; Les Arc? Asp Glu A .Ay Ays. A As C:<\: Sax: AAa Ays 

210 2IS 220 

Oin Are Lsu Ays Cys Ala S«r Aeu Gin Ays Pha Gly Glu hrg Ala Ph«> 



CAi - ^ 1 ' u > ^ s - ' ^ ~ n A As < 

27 S 280 285 

Us.; A A a Ays Ayr He Cys Glu Asn Gin Asp S«r SI© Ser Ser Ays } 



t-vs Ala 
305 336 315 320 

lu 'AI Oil) As;r Asp O t N N X 

325 330 335 

Asp AG - ?: Val G.lu Ser Ays Asp C«l Cys Lys; Asa Tyr Aia OAs Ala Ays 



S-s. Olv As?: Pha Ger Ayr Glu Ayr Ala Ayg Ary Gss Pro 
360 365 

si V'aA. AAU Leu Lssu Arc? Lsu Aia Ays Thr Tyr Glu Thr 
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Ays Val Pha Asp ( 



Ays Gin Asn Cys 
420 



i Glu Gin Lex; Gly 
425 



Lys Hxs Pro ; 



Ala Lys kza 



: Ma Glu &sj 



465 
Tyr 1 



Sex Asp Asg Val Thr l.ys Cys s 



Ala Leu G3s val Asp Gla TAs Tyr val Pro 



Aicq Axsx Pro Gas Pha :Aa>: . 

SIS S20 5SS 

Lys Glu Pfc<a Asn Ma Glu Thr T?he Thr His Ala Asp XI a Cys Thr 



Asp, Asp Pha Alii Ala ; 



570 

v Lys Cys Cys Ays Ala 



576 
Asp i 



Ala Alt-: Asa Gly sau < 



; Asp Asn Pro Ala Thr His Ssr Leu Gly 



; As-: Pa a Lea Ala Gla. 



Cys Asx< Ays Asp Arp ; 



: mx Arg &r« XI e t 
635 

- Gly Vhe Pro CAlr; E 
i 

lie Fro val Leu < 
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Q'Xa v - \ — v - > A 
70S 710 



Pro Lau Met uy» Gl.w Asp 



Val IM Gin Sly Vai Gly Val Thr 
7j'5 7 20 



S*r IU ?->m; Ala Val ftrg T..y<; Tyr 
Lps GU; Lys Ays >ryr S«r Pro Cys 



lie ?•?■■:•>;:. Arc? Sat Hhe Ser He-;:; ;A;:r 



Thr asn k«u Oln Ci« Ser Lsu Arg Ser i^s GUt 

770 775 

<210> 206 
<211> 674 
<:12> PPT 



<400> 206 

Asrs lie AA-- Tyr 1.1* Phe i 



Leu O.I« His; Thr His; Aig Ary C-:iy 



PAs 7..«\; l,-a-:i A:-:r PAe AAi Gin Gly 

10 1.5 

Ssr L«« Asp Ays Arg His Gly GXu 



25> 



30 



A A; 



Lys GPu ?h-'i lie Ala Trp Leu VAi 

!8 111 MS i HI T 1 \ 

A.I a h is Arg ?hs Lyss Asp Lew Gly 



Lsu lit; Ala Hh>a A.Lh Qlr; Tv:r Pew 
115 120 



130 13 S 



Cys Gly Arg His Oly A A: Oly Thr 

60 

Leu G.u; Gly Glr; Ala. Ala ;..>••:; Gl« 

Arg Asp A!« His Ays Ser TP; Taj 

.90 95 

Glu GIu Asxi Phe Lys Ala Lew Val 

Gin Gin Cys; Pro Phe GIu Asp His 



Ala 

140 



180 185 ISO 



SI 
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Gin i \ N Glu 



AiJV 



305 H4 3X3 320 

S«c Lya L<su Val Thr Asp Leu. 'Shr Lys V&2 His Thr G.la Cys Cyss His 
325 330: 335 



Cys Glu &Xrs Asp 



Q.U; I..y-s Pre L<su Leu GPi Ly,~ S'^r K ''S Cys lie Ala G.lu Val Glu Asri 

370 0§ 380 

Asp Glu Met Pro Ala Asp Luu Pro S«r Lou Ala. A3 a App Phi; Va3 Glu 

385 3*0 %$5 400 

Ssr , N -> Lei; 

405 410 415 

• < > - ? 

420 423 430 

val Peu Lois Leu Arq Lou Lys Thr Tpr Glu Thr Thr Lou Glu Lv:> 

43 5. 440 4411 



phe Glu oln jjau: Gly 
485 



82 



Val On Val - ■>> ^r<? Asn u*u Civ L-v:. " 0*1 Ays, Cys Cys Lys 

Sis 520 53S 

His Pro Glu Ala Lys Arc; Got Pro Cys Ala Ala Asp Tyr Leu ser Val 



Vai Asp 

545 550 555 550 

Avy Val Thr Ays Cys Ays Thr 0.1 u :-cr :. Val Asa Aru Arc; Pro Cys 

SfiS S70 s-is 

Ahe Ser Ala Aeu Ql a Val Asp Qlu Thr Tyr Val Pre; Lys Glu Phe Asr; 

580 50$ 590 

Ala Giu Thr STs Thr Phe His Ala Asp 11 a Cys TAr Leu Gar VI a Cys 

SS5 -.600 605 

OAx Arg Via lie Ays Lys Gin Thr Ala Ass val Glu Leu Val Ays His 

610 " 613 4m 

Ays Pro Ays Ala TAr Lys Glu Gin Lou Ays Ala Val Ae;. Asp Asp Aha 

625 630 635 640 

Ala Ala Ane Val Glu Lys Cys Cys Cys Ala asp Asp Ays Glu TAr Cys 



Ala Glu Vis Gly Ays Lys Csu Val Ala Ala Sar Gin Ala Ala As\j 

660 ' !S55 670 



<212> sm: 

<2X3> Umo sapiens 
<400> 207 

Vac Leu Lou 01;'; Ala Pro Leu PCs Gsu leu Ala Gly PAe Ala Ala Lys 



lis - Cor 

:20 25 30 



Par a ; i Ala H ? A5 >s Asp > 



Via Glu Asa Phs Lys Ala Leu Val Aeu lie Ala Ahe Ala Gia Tyr La 



Pi 
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Gin Gift Cys Pro "U Lis. t His Lai Lys Goo 

S5 90 

Glu ?he Ala Lys Thr Cys Vai Ala Asp Glu Ssr 



100 



iO ; 



Gly 



Pro Glu Arg Asn Glu Cys Phe Lss 
Leu Pro Arg L«u Vai Arg Pro Glu 

His Asp Asn Glu Glu Thr s>b« Leu 

ISO 

Arg Arg His Pro Tyr Phe Tyr Aia 
195 200 

Aro Tyr Lys Aia. Ala A.ua Thr Glu 

21 Q 215 



0 

153 160 

Vai Asp V'-sS Kef; Cys Thr Aia Pha 

170 1?3 

Lys Lys Tyr T..su Tyr Glu lie Ala 

Pro GiU LSS: PAS Pi"!* Aia LVS 

205 

Cys Cys «ln Ala Al« Asp Lys Ala 



> r ^ i Ser isu Gia l.ys ?he Gly 

245 250 2SS 

Glu A < Aia >u ■ s - ?• \ Aia 1 . Aia Arg Lei! Sor air Arg Phe 

260 263 278: 

Pro Lys Aia Glu Phe Ala Glu Vai Ser Lys Lsu Val Tar Asp Lsu Thr 

275 280 28S 

s x i t , v. „ "> 

280 2SS -3.00: 

Asa - - x " v N ' " > , i.le 

305 310 £15 320 

Ser: Ser Lys Lao Lys Giu Cys Cys Qia Lys Pro Ass Leu Giu Lys Ser 
325 330 'Go. 



hi Ols Ser Lys Asp Vai Cys Lys Ass 
s&O 3SS 



.ssp Vai Phe Lea Gly Mat: she Leu Tyr Glu Tyr Ala. 



34 



'585 3.&0 3S5 -100 

{ Glu '1 i 0 L C > AU Arp ? n 

405 410 415 



Val Ser Thr Pro Tbr. Laa V«l PLs Val -•>.:. v Arg Asa; Leu Gly 
4?0 475 480 



. VA.l A-iy (>< : ; Lys Cys Cys; Aprs His Pro Gla Ala Lp>? Arc; Pel: Pro 
485 490 0S> 



Hiii Glu Ly- Tat: TAX, Val Ayr Asp Arg 

SIS S20 



. arte Lya Cys; Cys Thr G.ti 



Thr Tyr Val Pro Ay:; Glu ?h« Asa Ai« GIs Thr PAe Pa Phe His Ala 

545 550 5SS 350 

Ase U* < i v * f " 

S55 $70 575 

Ala Leu Val Ola Ley Val Lys His Ays Pro Lys Ala T'hr Lys Glu Gin 
58& 585 590 

Lau. Lys Ala a;A JL.r. Asp Asp iAu? Ala Ala PAa VAii Gi\; Lys Cys: Cys; 
595 S00 505 

is la s > Ta - s Ala Ley 

610 615 620 



V«l Ala Ala S«r Gla Ala Ala Leu Gly Lea 
525 630 



Met Asa - Ph« Tyr lis Aha Lew Phe Lea Lew Ssr Ph« Val Gla Gly 



85 
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<u "u f A t - " Arg 

28 25 

Gly Tar ?he Thr S&z Asp Val Ser Ser Tyr 

35 40 

Lvs Glu Phe Il« Ala Trp Leu Val Lys Gly 
50 55 

55 70 
Che li« Trp Leu val Lys sly hrg As;p 



A«« Glu Gly 
45 

-:■ &rg Hiss Sly 
60 

Gly Gist Aio 



50 



Aiu i < . V v * A » Giv A . 

100 105 



lie Ala Fhe Ala Gin 'Ayr Gun : 
IIS 120 



Val Lvs Gr-u Val Am Glu Val Thr Glu Oha 

130 135: 



Asp Glu Ser Ala Glu A;n Cys Asp Ays Ssr 
liS ISO 



Ala His LysJ 
Ash Ays 



fit T.<ys Thr 
140 



L%u Kis Thr 

135 



His Gly Glu 

30 

Gin Ala Ala 

Glu Gly Thr 

Ala Ays Glu 
SO 

Ser Glu Val 
35 

Ala Lsu Val 
11.0 

Glu Asp His 
Cys Val Ala 



Lssvt pb« Gly 
ISO 



Ala A?p Cys- Cyr 



^ "> "it ' , v . •> Ms ' < Asp 
210 215 



Lvs Ays; Tyr Leu Ayr Glu He Ala Arc; Ary; 
225 230 



fro Glu , . POs - Aio „ < " i 

245 250 



-V " - A N • " "h ■> . 

220 



Hi?. Pro Tyr ?h« Ayr Ala 
235 240 



Cys Cys A Ala Ala Asp Ays: Ala Ala Cys; 

260 265 



us;; Lou Pro X:V:S Leu Arsp 
270 



' Ai Cys Gin Aru 
235 



jphe- Gly Glu Arg .< 



Val Ala Arg L«u Ser Ola Arc; Pha Fro Ays; 
305 310 



Ala Glu i>he Ala Glu Val 
.315 320 



Sex Ays Laa Gal Tar Asp Gaa Gar 



Asp Arg Sl& 
345 



X.la Cys Gix;. Ask <Sln As© Ssr lis S&r Set Lys 
355 360 



ASP Leu Ala Lvs Tyr 
350 



Lex; Lys G.lu Cys Cvs 
3SS 



: Ala GiU V&l GiU 

380 



Asp G.lxs ^Sei 



Car Lvs Asp Va.l GAs Ays A .sr. Ayr Ala Glu 
Giy Mat. Pha Lax; Ayr Gix; Tyxx AGs Arc; Ara His; Pro Asp Ayr Se* Vai 



A:A. 



4 A 



Arg Leu Ala : 



44 4 



Thr Thr- Lex; Ala Lys 
445 



0.1-i Abe Lys Pro Lax; Vai Gix. Ola 
4S5 470 



Pro Gin Mix 
475 



Cys GIxx Lex; Pha Glx; Gin Lex; Giy G.lu Tyr Ays 
485 490 



Lex; lis Lys Gin Asa 
480 



JSjie k&n Ala Jj©u 
493 



Gis Pro Ola Ala Ays Gay Max Pro 
S30 B3S 



Lys; Gal Giy Sat: Lys; Cys; Cyrj Lys; 

525 

Cys Ala Glx; Asp Ayr Lex; IPs;: V'sl 
540 

His Giu Lys Tiv Ara Vai Say. Asp 



Ara N <" nt v - ■, 4 

565 



PAe S«r Aiis Lao Gix; Vai Asy Glx; 
580 



S«r L©u Vsl 
570 



Asa; hxg Arg Vr.o Cys 
575 



Thr Tyr Vs. I 

585: 



Glxs Arq Gin XiA Lys Lys Gla Thr ai« tsu Val i 
$10 615 



87 



Ays Pro Ays Ala Thr Lys Glu Git; .U.-u Ays Ala Vai Mss: Asp Asp Pivs 
62S siO 635 640 



Als Ala ?he Vhl Gl« Ays Gys Cys Lys Ala Asp Asp Lys Glu TPs: Gys 
645 650 655 



•:&C 665 S7{; 



Vai Glr Asa Asp Giy Asp Vai Asa Giy His Ays Acse 

m$ 780 



Ser Vai y--r Giv Gia Glv AGs Glv Asp AX* Thr "Ayr Giv ^vs Asa TVs r 

70S 7X0 715 720 



Ass Ays iihe lie- Ays Thr Thr. Giv As Gas Pro Vai Pro Trp Pro Thr 

725 n§ 735 



Gas V«i Thr Tin- Aeu TAr Ayr Giy Vai Air,. Gys fAss Ssr Ars Ayr Pro 

7:4 8 IAS 750 



hao His: Si:! Ays Air His Asp Phe Pha Lys A;: Ais: Ms): Pro Glu Giy 
755 ' 760 765 



Ayr V>AL Gin Gia Asp Thr lie Phs? Pha Ays Asp Asp Giy Asa Tyr Ays 

77(5 775 im : 



Phe Ola GXy Asp Thr 



■ lis Asp Phe Ays Gir Asp Giy Asa lis 
805 818 



> Glu Ayr Asa Ayr Ass Gar Ais Ass. Vai 'Ayr Ala Me t: Aia Asp 

820 825 830 



i - v. n - ^ Ha- 

835 S4G 845 



v t r Va eu Aia Pro 

650 655 $655 



lie Giv Asp Giv Pro Vai her Aau Pro Asp Ass His 'Ayr Lea Ger Thr 
g§5 ' 670 875 880 



Aeu Lou Glu Ahc Vai Thr Aia A 'is Giy lis TPs Ass. Giv Met: Ass GIs 
900 §05 910 



L«M Tyr Lys 
915 



. Leu i 



?Ac, 



Gin 



<31a s.sp Ala 



Thr Bra Arcs Arc; Glv Ser; Laa Asp Ays Arc? His Gly ( 

20 m ' 30 

Tb.r Sssr Asp Vai Sfcr Ser Tyr Leu Glu Gly Glr< Ala. i 

life Ala I ; rp Leu Vai Lys Giv Arc: Asp Ala His, Ays ; 

53 SO 

His Lys Ser Glxx Vai Ale; His Arc? $>b« L</« Asp Leu < 

Ph« Lys Ala. Leu Vai Leu ilcc Ala Vase Aia Gin i y- i 



0 ! 3 



90 



AO iGa 



i His Thr Lsau Phe Gly Asp Ays Lau Cys Thx Vai Ala 

i3s \w 



: hr Tyr Gly Arc; Gac. Ala Asr; Cya Cys Aia Lys Airy < 

ISO iss : 



Pro Slu kxg 



,U , > <> \ P'CO ; 

165 170 1.75 



- Vai Arc; f-'ro « Vai As;y Vai 1 Cys; Terr Ala 
180 ISS 190 



Ala Cys Leu 



WO 2«05/O03m 



Ser Ser Ai<, Lys Gie Arc; Lys Cys Ala Ser Lee Gla Lvs Phe G.y 

260 265 2?fl 

Glu Arg Ala Pile Lys Ala Trp Ala Vai Ala Arg Le« Ser Gin Arg Aae 



Pro Lys Ala Giu Pha Ala Giv Vai Ser Ays; :ea: Vai Thr Asp Lea Thr 

290 295 30.0 

Lvs Vai His Thr Glu Cva Cvs His Giv Asa Leu Lsv '"-la Cys Ala A ••• :■ 

305 310 " 315 320 

Asp Arg Ala Asp Lea Ala Lys Tyr lie Cya G'i a Ase Gin Asp Ser .lis? 

323 330 335 

S«r L> x ' - lu s. 0 <. Lys L, L« Qla a 

340 MS 350 

His Cys lie Ala Glu Vai Glu As.; Aae Glu ;; Fro Ala Aap Lea Pro 

3SS 350 365; 

Ga v ^ use Aha . Gi-, Ser - As; Vai Cvs Lvs /r 

375 380 



al Aha Leu Giy Mas pha p e u Tyr Gla Tyr Ala 

i>0 39S 400 



/ v ! ^_ a , via y t ^ j - ^ 

420 425 430 

Glu Cys Tyr Ala Lys; Vai Pha Asp Giy Pee Lys Pre Can. Vai Giv; Glu 

43S 440 445 

Pro Ola Asn Lea He Lys Gin Asa Cys Giu Lea Lee Glu Gin Lea Giv 

4SD 453 469 

Gle Tyr Lys Phe Gla Asa Ala Lea Lea Via Are Tvr Thr Lye Lea Vai 

465 470 475 480 

Pre Gin. Vai Ser Thr Pro Thr Leu Vai GXa Pel Ser Arg Ase Leu Qiy 
483 A90 4S5. 

Lys W! Giy Ser Lys Cys Cys Lys Kir Pre Glu Gia \ J yet Pro 

500 105 510 

Cys Ala Gla Asp Tyr Lea Gar Gal Vai. Lae Asa Gla Lee Gys Vai Leu 



.His Giu Lya Thr Pro Vai Lea v Are Vai Thr Lys Cvs Cys Thr Gla 

530 535 540 

Ser Lee Vai Asa Arg Are Cys Phe Gar Ala Lea Gie Vai Asp Glu 

SiS 550 555 560 



Glu Gys Glu Arc; GG u He- Gys Lys. Gin Thr 



Aia ir-iii v&l Glu Lev: Val hys His Gys Ays rh; Lys iUu Gin 

595 600 605 

Lev; Lys Ala Val Met Asp Asa T'h<z kin hid. :'G:y GGi Glu Lys Cy;x Gys 

610 615 620 

Lvs Ala Asp Asp Lys Glu Thr Cvs Fhe Ala Glu Glu Gly Lys Gys Leu 

625 630 635 640 



<S12> PRT 

<2L3> Hojno sapiens 

<400> 210 

G's-;. As;n Xla Ghe Tyr Il-'s Ghe Leu Ghe Leu Lea Ser Fhe V?» 

1 S 10 

Glu His Thr His Arg Ares Giy S»r Leu Asp Lys Arc; Hi 



Gly - GG.y Thr Ser Asp Grtl G-r G ;; r - Leu Gl Gly 

35 40 45 

Lys Glss GGe l ie Alst G: :., G-y; GAL Lys Gly Arg Asp Ala 5 

SO 55 60 



. Thr Glu Givs Aio 



IBS 160 
; Glu Gro Glu Arg Asn Glu Gys GLe Leu 



Lys Tyr Leu Tyr Giu lis Ala Arg Arg His; Pro Tyr Phe Tyr AIs- 



Pro Glu iviMJ Leu Phe Fhu Ale Ays Arg Tyr Lyu Ala Ala Fhe Thr Giu 

225 230 23S 240 

Cys Cys Gin Ala Ala Asp Ays; Ala Ala Cys; Aea Assu Pro Lys; L<->o hzp 
245 250 2.55 

G'fu Leu Are As.p GAu Gly Ays Ale Ser See Ale Ays; Gi e .Aug Leu Ayr;; 



al 4 v V 5 Phe 
290 235 308 

Lys Leu Vs. I Thee Aep T,<?;u The Aye vsl Kiss Thr Giu 



Sly Af5|> .lie 



; Tyr A is* Lys - Pes Asp 



Sro Lou Va 



: Giu 01 SI I ■:. Gly Qlu TyZ 



92 
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Leu Val Axq Tyr Thr Lya Lys Val Pro G.is Val Set ?hsr Pro Thr Lou 
485 430 4S>5 

Val O-U V< O^l 1 l ^ 1 LfcU ""s _ . 

500 50S 510 

Kis Pro Glxi Ala Lys Arg Met Pro Cys Ala Glu Asa Tyr Leu Ser Pal 
515 520 525 

Vol Leu Asrt Via. Leu Cye Val Leo 5-Li.s Glu Lys Thr Pre; Val Sex' Aap 

530 535 540 

Ara Val '{.'hi" Lys Cva Cps Thr Glu Per L-aa Val Aea Are Ara Pro Gys 

545 550 555 550 

Ssr Ala Leu Gla Val Aso Glu Thr Tyr Val Pro Lys G.Vu Pha Asn 

5SS 570 575 

GOO 505 590 



Giu Arcs Gin lie hy& Lys Gin Thr Ala Leu Val Glu Leu V«i Lys Kis 
595 S00 605 



Lys Pro Lys Ala Tar .Lys Gla PLa Laa 'Lys; Ala Val >tec Asp Asp Ph-a 
510 515 520 



Ala A;. a Pisa Val Glu Lys Cys Cys Lys Ala Asp Aao Lys Glu Thr Cys 

625 550 535 540 

a AJ i<; G.ly Lys L ' i A Par G N L h Lea 

64S 655 655 



<210> 211 
<21X> 541 
<2\Z> ART 
<2t3> Homo sapiens 

<400» 211 

Mat Lys Trp Vsi Thr PLa lie Bar- Lea aaa Pha Lea Ph-a Ser Par Ai.a 
1 5 10 15 

ay. :>er ~r C , Val Phe Ara A>:a Sax Pro Lys Slat Val Gin Giy A 



- y w >■ v. x v. ! > 

35 40 45 

Gly Cys Lys Va N - Ala 

SO 55 60 



His Ax~g in ,. Ley 



lie Ala vh& kin Gin Tyr L«u Glx; Gin Cys Pro f'be Glu Asp His; Lai 

ss m as 

Lys Lett VaX Asri Gla Gal Ghr Glu Phe Ala Lys Thr Cys Val Ala Assp 

100 105 110 

Glu Ser Ala Giu Aan Cys; Asp Lys Ssr Lea His Thr Lsru ?k« Gly Asp 
1XS 120 125 

Lys Lao cys Tbr Val Ala Thr G<su Arg <33a Thr Tyr Gly Glu m*. Ala 

130 in mo 

Asp Cys; Cys Ala Lys Gin Glu Pro Giu Arq Asa Giu Cys AGs? Lsa Gla 

145 im 155 160 

Pus , i " N " i 



Lys Tyr Leu Tyr Glu lie Ala Arq Am Lis Pro Tyr PGs; Tyr Al« Pro 

135 200 205 

Glu Laa Leu Phs Ph* AX« Lys Arc? Tyr Lys Ala Ala Thr Glu Cys 

210 21$ 220 



Cys Gin Ala Ma Asp Lys Ala Ala Cys Gaa Lea i 
225 330 235 



Lys; < u u Thr Assy Lea GLr Lys Gal - Thr Glu Cys; Cys? His; Gly 
290 195 500 

Asp a lis-; 

305 310 315 ' 320 

Cys Glu Asa Glu. Asa Sex" Ala 3&r Ssr .Lys Leu Lys Giu Cys; Cys; Glu 
325 330: 333 



Gas Ays; hsn Tvr Ala GAa Ala Pas Asy, Vai Aha Ae 
375 360 



385 
Leu Lsu L®« 



Cys Ai« Ala Ala Asp fro His Gla Cys Tvr Ala ays? VPA PAe Asp Giu 
420 425 4.30 



GU; t , - A- ^ - Lea 

450 455 4S0 

val Arg 'Ayr rha Lyss Ays Val Pro Gin Val Par ?Pr Pro TAr Ah; Vai 

4SS 470 475 4S0 



soo sos sis 

515 520 325; 

Val Thr Ays Cys Cys 'i!br Glu Bar Ui\> Vai Mm Aug Arg Fro Cya Pb« 

530 S3 5 540 

Par A As Aau Gla Val A*p A .P.; TAr Tyr Vai Pro Ays GAu Aha Pan Ala 



11a Cys; Thr Leu Sar Gla Ays G ; 

570: 575 

Aaa Val GJv, !,<.:•,. Vai Ays His Ay: 



Ays Ala Va.i Pat Asp 



: Ply , ^ - > ~- * - i - Cay 
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<40Q> 212 

Met Asn lie Fhe Tyr II* Fhe Leu 3?he Leu Leu : A r ?h<a VAi Aly 



!,<:': U L 1 , - 1 Glu 

20 25 30 

Giy Thr Ahe v;u Ser Asp Val Ser Se.r Tyr Asa Siu Gly Ob'. Ala Ala 

35 40 45 

Ays Glu f'Au AK- Ala Trp Leu Vol Lvs Aly Arq As& Alii H i s Asp Ala 

SO 55 SO 

His Lvs Ser Glu VAi Ala His Are Phe Lysi Asp Lea Sly Glu Glu Asn 

S5 70 75 SO 



i M .&s» Glu Val TAr Glu Phe M« 
105 tf'ft 



His Thr L>eu Sfes Sly Asd Lys Asu Cys TAr Val Alu Thr Leu Arc; Glu 

13(3 1.35 140 

Thr Tyr Gly Glu Set Ala Asp Cys Cys Ala Ays Gin Tlx; Pro Glu Arg 

145 150 155 160 

,1 , f \o ^ ^ v - • A ■• q 

165 170 175 

Aeu Val Ar<; Pro Glu. V«i Asp V«I A>:A; Cys TAr Ala ?Ae Has Asp Asr; 

180 X8% 190 

Glu Glu Thr Ph L A i , , c . \ 'i Xle « . Arq Aru Kit- 



ty 



Lea Ala 

245 250 255 

Lvs Gin Arq i.-s-.s tys Cys; Ala S«?r L<iu Gisi Lys f>lv» Gly Glu Sxo; Ale 

2S0 265 270 

Ao® Ays Ala Trp Ala Val Ala Arg Aeu Ser Gin Arg Abe Pro Ays Ala 



275 280 285 

Glu Lha Ala Glu Val Ser Lys Lex; Val Thr Asp Lee Thr lys Val Kis 
290 295 3 DO 

Thr 1.. 0 > > "! <■ . \ Pis 



Asp Lex; Ala Lvs Tyr lie Ays Glu. Asr; Gin Are Sex: lie Ser Ser Axe 

325 33!) 333 

Lea Lys Glu Cya Cys hi Lys. Fro Lexs Lex; Glu Lys Ser His Cys 1.1- 

340 3M 350 

Ala Glu Val Glu Asm Asp Glu Mat:. Pro Ar* Asp Leu Fro Ser l.cra AX; 



Lys Asp 



Pre- Asp Tyr Ser Val Vol Leu Lsu Leu Are Leu Ala Lys Thr Tyr Glxt 
405 410 415 



Ala Lys Val Ahe Asp Glu Ahs Lys Pro Lex; Val Glu Gi a Pro Gin Asa 

4 33 H6 443 

Leu He Lys- Gin Ask Cys 0.1 u Las Phs Glu Gin Leu Gly Glu Tyr Lys 

450 455 460 

f , i \ • Ala Lex; ' i Pal Pro Tyr Thr Lys Ape Vs-1 Pro 0 Val 
463 470 475 430 



- Glu Ala Lye Arg Per Pse 



Asp !p x > Los 

SIS 520 525 

Thr ••• ?al r r Tor Lys Cys Cys ~ Ser Lex; Va 



Asa "'a - - • " x - - ,l x •• \1 . , S M ~ V - x' Vsl 

545 550 555 560 



Thr V&l 



TV 



<>S0 585 550 

595 §0.0 ess 

Vai Met Asp Asp FAe Ala Ala ?ha 'As! Glu : y ■■ Cys Cys Ays Ala Asp 



Asp Lys A - Cys OAs Ala ^ A Gly Ays v Ley \ v Ala 

625 530 nS AC 

Ser Gin Ala Ala Lew Gly Pea 
US 



<2U> ART 

<213> HoffiO sapiens 
<400> 213 



Glu His; Thr His Arq Ara Giy Ser Leu Asd Avs Ars His Glv Gla 

20 25 3& 

• Thr AGs Thr Her Asp V&l Sar Sex Tyr Let!. Glu Gly Gin Ala Ala 



Asp Ala. His Lys Ser Glu Vol Ala His Arg V-Ae Lys Ass T,su Gly Glu 

65 1& IS SO 



* A A«T: } Lys Als leu v«i Lea lis Ala ?Aa Ala Gin 7vr - Gla 

0$ 50 OS 

Gin Cys Pro PAe Glu Asp His Va.l Lys Asu Val Asn Glu Vs.. Thr Gla 

loo im no 

Pha Ala Ays TAr Cys Pal Ala Asa < Ala Glu Ass Cys Asp Ays 

113 120 1.23 

Ser i,en Hi U Phs Leu 

130 135 140 

Asa Glu AAr Ayr Gly CAU; Pat Ala Asp Cys Cys Ala Lys Git! Gla Aro 
I 45 ISO 155 16 a 

Glu Arc; Asn Giu Cys Ph« Leu Gla His Lys Asp Asp Asa Pro Asa Lea 
185 r?o m 

?xt> Asg Lea V. : Vi Are* Pro- Glu Vai r>sp Val Ket. Cys Thr A; a PLs k.i s 
ISO 185 ISO 



IS 



Asp asm Glu Slu Thr J?.h« te« Lys Lys Tyr Lev Tyr Glu H e A3 a Arc: 

135 200 MS 

Arg Wis Pro Tyr Sir: tyr Kin Pra Glu Leu Leu ALe Aw Lis Lys Arg 

210 2 IS 220 



Cya Leu Lex; Pro Lys Lev Asp Giv Lau Are Ass Glu Giy Lys Ma Sar 

245 250 255 

S«?r Ala Lys cia Ary Lev Lys Cys Ala Ser Leu Gin Lys Pas Gly Glu 

250 2S5 270 



Arq Ala TAsa Lvs Ala Try Ala vai Ale Arg- Leu liar Gin Are Pha Pre 

275 2 SO 285 

Lys Ala Glu Pise Ala Glu Lai Ssr Lys Lau Pal Tar Asp Leu TAr Lys 

290 2SS 30S 

Vai His Thr Giv Cys Cys His Gly Ley Lay Lev Glu Cys Ala Asp Asp 

305 310 3 IS 320 

&rg Ala Asp Lev Al« Lys Tyr lis Cys: Glu k&n Gin Asp Ser He s«r 

32S 330 335 

Sex T - 3 ' ' - i s Ser Mis 



Lev Ala Lie. Asp J > Lai " - Ser Lys - Vai Cys Lys nsn Tyr Ala 

37 0 373 380 

LA: Ala Lys Asp Gal Aha L-ao Gly Me ftsa Lev Tyr Glu Ayr Ala Are. 

385 350 355 400 



Leg Has Pro Asp Tyr Ser Pal Pal Leu Pas Lev A?: a Leu Ala Lys 
40S 415 415 



420 425 430 



Cys 1 > i i si s Pro 

435 440 443 

Gin Are Lav A;. a Lys Gin Asa Cys Glu Lev .Prss G'iv Gin Lau Gly Giv 

458 455 4M 



- Pro 

465 470 475 480 

Gin Lai Ser Thr Pra Thr Las va't. Glu Vai Ser Arc Am Lev Giy Lys 
485 4§0 493 



99 
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-1 i ! ^ 

S00 SOS S10 

Ala Ola Asp s Leo Ser Vai Vai Leu ./ar. - iarr Cys Vai Leu - 
51S 520 .525 

1« iys Th a > - Lys C x i 

530 535 .548. 

Lau Val As:. Axg Ax'g Pro Cys ?ha Sar Ala Pea Gar Vai Asa Gin Thr 
345 550 555 560 

Tpr Val ?ro Ays Glu Aha Asn Ala Gla Thr Aha Thr F-hs His Ala 

SS5 570 S7S 

n« Cys Thar Lea Ser Gin lie hvt a~ Ala 

380 585 5S0 

Leu Val Gla her: Vai Lys His Lys Fro Lys Ala Tbz Lys Ola Gin Leu 
S&S 60O 605 

\ t La Al s Aha Val Gia ^ 

:«ie sis §20 

Ala Asp Asp Ays " :. Thr Cys Pae Ala Gla Glu Gl y Lvs T,v S Leu Val 

625 630 iC>5 640 

Ala Ala S«r Oli\ Ala Ala Law Gly Lau 

<2I0> 214 
<212> APT 

■013> Hose sapiens 
<4G0> 2X4 

Met Asa 11a aha Ayr lie Phs Leu PHs Leu Leu Ser Phe Val Gin Glv 
i 3 ID is 

Lea Via His Thr His Are Arc; Gly Sea r.au Asp Lvs Arc; His Glv Glu 

25 30 

Gly Thr i?he Thr Ser Asp Val Sar Ser 'Ayr Pas G.V; Gly Gin Ala Ala 

35 40 45 

Ala His Lys Ser Glu Vai Ala His Arg Pa© Lys Asp Leu Gly Ola Gly 



Ask Aha Lys Ala Leu v&l Lea Tie Ala Aha Ala Ola Tvr Leu Gin Gla 

35 so m 

Cys Pro Aha Gla Asp His Val Lys Leu Vai Asa Via Vai Thr Gla Aha 
i00 105 no 



tta Lys -j j s a - 5 n Cys 



His t - " < v>« ■> - „ _ , " "a v \> j 

130 135 140 



-I Asr. Pi - , ..>; ;. r<~ 
vs Thr Ala Aha His Asp 
Asn Gl\i CAs Thr Ahe Aaa Lys Ays Tyr leu Tyx CAlx; lie Ala Arc Arg 



His fro Tyr PAs Tyr Ala ?ro G.la Leu lv .. Phe ?he Aia Ays Asp Ayr 

210 2.15 220 

Ala A y ;; Phe Thr Ala. Cys Cys y f Ala Ala Asa Ays Ala Ala Ays 
225 230 235 240 

'tmt Pro Ays L«u Asp 0.1 



Ala CAlu PA a ? r A; VsA 

290 29S IOC 

His Thr Ala Cys Cys Kiss Sly Asp Cava Leu Aiu Cya Ala Asy Asp A.rs 

305 310 315 320 

Ala Asp Leu Ala Ay a Tyr lis Cya OAs Ask Gin Asp Ser 11 a S«r Ser 

Ays - Lys * Cys Cys OAs Ays Pro Ass.: Las Ala Ays A-r Hi.;?. Cys 



■ Ala has 

355 MO 365 

^> Asp As Vs.: 0'. - Ma OA.: 



a t Val i,m ho 
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Glu Thr T'at Aaa Glu Lys Gys Gys Ala Ala Ala Asp Pro His; Gla Cys 

420 42$ 430 

a, , t t v.v - ^ - . ' . s- — ; ^ i! 

435 440 445 

Asx; Lau lie Lys; Gla Asv; Cys - Asa AAe G J a Gin Leu Giy Glu 



Lys Pha Gin Ash Ala Leu Lea Val Arg Tyr Thr Lys Lys; Val ?ro Gla 
465 470 475 4R0 



Civ ;•:•• : Lys Cys Cys Lys His Pro Glu Jis Lys Arg ttat Pro Cys Ala 

500 SOS 510 

Glu Asp Tyr Leu Ser Val Val Leu Asn Cln Leu Cys; vai Leu Hiss Glu 

515 520 525 

Lys Thr Pro Val Sec hsp Atg val <rhr 'Lys Cys Cys; Thr Glu S«r 
530 533 540 

Val Asn A*q Arc Pro Cvs phs Ser Ala Leu Glu V«i Asp Glu Thr Tyr 
54 S SSO 355 560 

Val IVsto Lys Gil a me Asa Ala Glu Thr PAe Thr Him AGs Ala Asp lis 

565 573 575 

Cys; Thr Leu Sar GIu Lys Gla Arg Gin Go Lys Lys Git! Thr Ala Lea 



Val Gl a Leu Val .Lys Lis; Lya Lro Lys; Ala Thr Lys Giu Gla Leu Lys; 

S:9S 609 60S 

Ala Val Mat Assy Asa aha Ala Ala Pha Gal Glu Ays Cys; Cys; Ays Ala 

810 SIS 620 

t ■> - a - A ^ v. A j > , " ' >: Ala 

625 610 635 640 



<212> ART 

<713> Horn sapiens 

<400> 215 

Asa. 1 - N ' tie i.-sa 1 Phs It Giy 



ay Gla His Thr Lis; Arg Arcs Giy Sar Leu Asp Lys; Arg His Giy Glu 



102 



Gly TAr pb.Sr Tar Let' Asp La! Ser Gar Tyr aau Giu Liy Gin Ala Ala 

35 40 45 

Ays Gl Fhs lis 1; ; Pap « 5 01 V A Ai« Ala L^ Gar 

so ss go 

(Slu Vol Ala Kiss Aao Ala His Lys Ser Qla Val Ala Kis; Arg Pha Ays; 

65 753 75 BO 

As;» l.su 01 y Giu Giu Asa PAe Lys. Ala Pa a <■>*). Lau He Ala Pha Ala 

85 ffi §5 

Gin Tyr Lea Gin Gin Gys Fro Pha Giu Asp His Veil Lys Lou Val Aon 



Asa Cys N * ^ Hi?, Tru: , PAe " , Vv . , .; Leu Cys; Tar 

330 ,135 .140 



Val Ala 
145 ISO 155 160 



Ays; Gin Giu Prt 



&8H Pro Asn tsu Pro Lag h%a Va'i Arg Pro Giu Val Asp Val Met Cys 
ISO 183 190 



Thr \\ - > < u , 'n < s , -' \i >.^u Tyr 

13 S 200 305 



Gl a <. . " > PAa 

210 215 220 



Lys; Cys 



Pro Lys Leu Asp Giu Leu Arg Asp Liu 

259 25S 



Liy 1 n „ 

260 265 270 



Lys Piss Gly Liu Arc? Ala „ Lys Ala ~ Ala Val Ala Arts Las 
275 286 285 



Gin Ara ?La Pro Ava Ala 1 ?ha Ala Giu Val s'or s _ Vol Thr 
200 295 300 



Asp Lou Thr .Lys Val His Thr Giu Cys Cys; H;ia Gly As;p Pea Leu Ll u 
305 310 315 320 



I ^ - k 'Ui » 3 \ "* i l >!y Gl r*. AU 

325 330 ail 



Asp Ser lis Per Set: Lys Asa ays 0 ; Cys Cys 1 Ays Pro Asa Leu 

340 m§ 3S0 

i 1 - I ' at Ala 

355 360 3SS 

Asp Laa Pro Ssr Lau Ala Ala A;;r Pho Val Glu Per Ays Asa Val Cys 

370 375 380 

Ays Asn Tyr Ala Qlu Ala Lys Asp Val M>* Leu Gly Met Fh# Leu Tyr 

'385 .330 335 4 DO 

Glu Tyr Ala Asa Ary Bis; ?w Asp Tyr Sa.r V<sl Pal Leu Asa Lea Ary 



Leu Ala evs Tor Tar CAP,; Tar Thr Asa Pla Asa; ays Cvs Ala Ala Ala 

. 42 0 425 430 

Asp Pro His Gla Cys Tyr Ala Ays Val .Pha Asp Glu Aha Lys Pro Asa 

435 440 44$ 

val Gla OX a Pro Gin Aso Leu lie Ays Gin Asp Cys Glu hm PAe Glu 

450 455 4SQ 

Gin Lea Gly Gla Tyr Lys iVha Gla Asa Ala Lou Leu Vai Arg Tyr T'hr 

465 470 47$ 480 

Lys Ays v«i Pro Gin val ger Thr Pro Thr 'hm Val Glu Val ssr kxg 

485 430 43S 

Aso Lea Gly lys Val Giy S«r Lys Cys Cys Ays «is Pro Glu Ala X-ys 

SCO 505. 510 

Arg Tva Cys Ala G.la Asa Tyr Lens Par Val Val Lea Asu Gio Leu 



Cys Val Aaa His Glu Lys Thr Pro Val Per Asp Arc; Vol Thr Ays Cys 

530 S3 5 $40 

T ' C f u ; i Gla 

545 550 SSS 560 

Vol Asp Glu Tar Tyr Val Pro Ays Gla a Ac. Aaa Ala Glu Thr Phe Tar 
565 570 575 

Phe His Ala Aao lis Cys Thr Ass Par Gla Ays Gla Aro CIo lie Ays 
5 SO SSS 5 SO 

Ays ' 1 t . * 

595 600 605 



Lys Cys Cys Ayr. Ala Asa Asp Ays Gla Thr Cys Alas Ala Gla Glu Gly 
625 ' 630 635 64{j 



10 4 



Lys Lys Leu V«I Ala Ala Sa>: Gin Ala Ms Leu Gly Leu 

645 ma 



«4Q$> 216 

«v:v Asri lie Hue Tyr llo Phe Lea P'ne Leu Leu Ser Phe Ga.I Gixs Gly 

1 5 10 15 

Leu Giu His Thr His; Arq % Gly Sex- leu Asp Lys: Arq His Gly Q'u 

20 as 30 

Giy ' \ '■> As: s A 1 L A, <» t Ala 

3S 40 45 

Lys Glu Pae tie Al.i Trp Leu Val Lys Gly Art; *-«P Ai« His Lys; Ser 



V a s s * 1 Ala 

63 70 75 80 

:• ■ , * ■ u - :.<• u 



109 ids n o 

Lys Leu Val Asn Glu Val Thr Glu A La Lys Thr Gys Val Ay Asp 

215 £20 

Giu Ser Ala Liu Asrs > „ Lys Ber Le\; His Thr Leu Lhe Gly A:5p 

130 .135 140 

Lys Leu Cys Thr Val Ala Thr 1 Arq Giu < ' Glv Giu List Ala 

145 ISO 155 160 

Asp - ys Ma I ir; <3 o 01 a Arg Asr; G Pae Le-u Giu 

165 rra iis 

His ^ val 

180 135 190 



AGs His. Asp Ass Glu Glv Thr ?he Is 



WO 2«05G;G3m 



ys Ala Ala Cys Lsu Lea Pro Lys Leu i 



AGs Ser Leu Gin Lys Pae Gly GG.; Ary Ala Phe Lys Ala Try Ala Val 

275 280 235 

Ala Ax'q Leu Ser Gin Arc; Phe »ro Ays Ala Glu Ghe Ala G.Gu Val Ser 

290 293 300 

Lys: Lsu Val Tte Asp Leu Thr Lv;S Val Pis TGr: -Ql -3. Cvs Cys His Glv 

300 310 3.15 320 

Asp Lsu Guu Glu Cys Ala Asp Asp Arp Ala Asp Gas Ala Lys Tyr lie 

323 330 ' 335 

Cvs Glu As;-; Glr; Asp Sex lie Ser 5er Cys Leu Ays Gla Cys Cys Glu 

340 345 330 

Lys Pro Leu Lexs Sly Lys Sex His Cys; lie Ala Gix; Val Glu Asn Asp 

353 360 365 

Glo Met Pro Ala Asp Leu Sro Ssr Leu Ala Ala Asp ¥ne Gal Glu Ser 



Lys Asp Val Cys Ays; Asa Tyr Ala Glu Aia Ays Asp Val Ghe Leu Cly 
385 390 395 400 

Get Ghe Leu Tyr Olu Tyr Ala Ar« Arp His Pro Asp Tyr Ssr Val Val 

405 4.10 415 

i ^ t<«,\\- 'i»kii> ; x ,\, CI I!.; I .1 > , >- lk >. , Cys 

420 423 430 

Cvs Alp Ala Ala Asp Pre His Gla Cys Tyr Ala Ays Gal GGe Asp Glu 

435 440 445 

Pha Lys; Pro Leu Val CXa Glu Pro Gla Ass. Lea lis Ays Gla Asa Cys 

450 45S 460 

Gin Lex; Phe Glu Gie Lea Gly Gla Tyr Lys; Phe Gin Astj Ala Leu 
465 470 4G5 430 

Val Are Tyr Thr Lys Ays Gal Pro Gin Vel Sar Thr Pro Thr Leu Val 

485 4S0. 4SS 

Glx; Val Ser Arg Asa Lex; Cly Lys Val Gly Ser Lys Cys Cys Lys His 
500 303 510 

Pro c \ " Val 

515 520 525 

Hsu Asm Gin Leu Cys Gal Leu His Glu Ays Thr Pro Val Ser Asp Ax a 
530 535 540 



105 



WO 2«05e70im 



Va! Thr Lys Cys Cys Thr Glu Ser Las Vsl Asr; Arc; Axy Fro Cys Ph- 



ew Glu Val Asp Glu Thi Tyr Ysl Pro Ays Glu VGx- Asxs , 

56S S70 57S 

he Thr -Phe His Ma Asp Lie Cys Thr Leu Ser Giu Lys i 
585 S90 



Air 

610 m> S20 

Ala Pha Val Glu Lys Cys Cys; Lys Ala Asp Asa Lys Gix; Thr Cys i?he 
S25 §30 635 S4G 

Ala Glu Glu Giy Lys Lys text Val Ala Ala Ser Gin Ala Ala Leu Gly 
645 650 6SS 



<21Q> 211 
<211> 673 
<11 ?> »RT 

,<M's> Koto sapiens 
<400> 217 

Met Lys 7xo Val Thr she He Ser Leu Leu Phs ;.>•••: Phs Ser Ser Ala 

i 5 10 is 

Tyr ^ > t ^ > ^ j f ^ *1 <. >Gy Se 

20 25 30 

Gly - • 

3:S 4S 45 



Gly Cys Pee Giy Ax;.; Lys Met Asp Ax 3 .G.u ; : y .- Ser Sex Ser Gly Leu 

6S 70 75 86 

Gly Cys Lys Pel Lex; Arg Arg His Asp Ala His Lys Ser Glu Vel Ala 

S3 90 35 

Kls arg ;V: ■ ,y> Lex; lly D.u six, Ase -exe ;.v<= Ale Les Val Leu 

100 105 no 

lie Ala ?he Ale Gls Tyr Lee Gin Gin Cys Hro .?he Glu Asp His Gal 

US 120 125 

Lys \a. Y : a?^ >,1 . < « 1 ~ - s x \ *j 



10? 



WO 2«05/M3m 



130 135 
Lira €ys> Thr Va i Ala Tar ; 



j Asn Pro A:;.r. I 



I8S 
! Pro Avg 3 



210 
; 'Ayr 



His Asp Asa Glu < 



230 

i Phs Ma Lys 



Arc; Hi ;? Lra 'T'V'*: ?he Tyr Ala : 

23$ ; 



- Sex Ala Lys 
i Arg M& Ph« 



Gin Arc 
285 



270 

.Leu Lys < 



Lys Ma ' 
300 



Ala 
305 



Ar« Leu Ser Gin Arg Pha • 

320 



: Lys Ala Ala J 
315 



; Gltt V&l Ser 
320 



Vai His ; 
330 



Lys 

t Lea Le^ CA.a Cys Ala Asp A:sp lax; Ala 



i Cys 
: Ala 



Cys His Sly 
335 



Lys; Ty> Xi« 
350 

Cys Cys Giu 



i Tyr Ala Glu Ala Lys Mo < 
410 



Leu t.s Leu Arc " Ala Lys s Al Ths 



450 455 460 

Phs Lys Fro Leu Va'l Giu Glu 3?ro Gin Ash i.«u lie i 



; Vai Sex- Arc; Asa Leu Gly Lys V«l Gly Ser .Lys Cys Cys t,v.s His 

515 520 525 

, Gla Ala Lys Arc' Het. Pr.o Cvs Ala Glu Asp T.yr Lsu Ser VAtl Wl 

530 535 540 



VAl h . n TGx- 

565 S70 575 

S«r Ala JU*u Olu val Asp Glu Thr Tyr val Pro i.ys G.lu ?h© .Asm Ala. 
5A0 585 5SS 

Giu Thr Ph<s Thr S?hs His Ala Asp lis Cys Thr Aeu Ser Gla Gys (Ala 
595 '£80 S05 



Arc- Ays Ala Tar Lys Slu Gin Lei; Lys Ala y^l - Aay A. a. - Al« 

625 630 635 640 

Ala Phs Val Giu Lys Cys Cys Ays Ala Asp Asp Ays Giu Thr Cys Phe 

S4S 650 6SS 

Ala Glu GI u Gly Cvs Lys Veu V&l Ala Ala Ssr Gin Ala Ala Leu Gly 

S60 665 670 



<212> PR? 

<213> Homo sapions 
<400> 218 

t -f - H , " _ _ . s . Gly 

1 5 3.0 15 

29 26 3:0 



109 



Gly Thr Phe Thr Ser Asp Va.l Gar O-.a Tyr Leu Glu Gly Gin Ala Aia 

35 40 45 

Ays Glu .she- He Als Try sea Val Lys Gly hry Asp Ala ills Ays Sar 

50 SS 60 

Glu VaX Ala Asa Als His Ays IT r Ola As 1 Ala His; Arg Fha Ays As>> 

65 ?0 75 80 

Leu Gly Glu Gin Ass pas Ays Als. Lea Val Aeu T"ia Ala Phe A.la Gin 

m 98 3.'l 

Tyr Aeu Gia Ola Cys pro Pha Glu Asp His Val A/:;. Aau Val Ask 01 o 



Thr Gin Fas Ala Ays Thr Cys Va.l Ala Asp Giro Css Ala Glu Ass 

US 120 125 



Cys; Asp Lys Car iaa; His Thr Asa; AOs Ola Asp Ays As Cys Thr Vs. I 
130 1311 140 



Gin Gis Pro A A ; Arq Asa Git? Cys AAs Las Gla Ars Ays Asp Asp .;• 

165 170 175 



Pro ^ l , Thr 

$#e i8s in 



Ais 0.1 Ll 

195 2Q0 205 



Ala Ays Arg Syr Ays Ais Als 
225 230 



GIs Cys Cys Glxi 
235 



L Ala Ala Cys Paa Ass Pro hys Iras Ass Sis has Ara Asp Gar Gly 

245 250 255 



Lvs Ays 
260 265 2?0 



Aha Giy Gla Arg Als Pisa Ays Ala Try Ala val Ais Asa Leu ihsr Gin 
275 250 285 



Arc; Pi: a Pro Ays Ala Gis I Als 01 a Ass Gar Ays Asp sal Thr Asp 
230 205 306 



tss " * «!« Cys 

10 3 310 315 320 



110 



Ser lie Sea: Sar Lys Leu Lys Glu Cys Cys Glu ays Pro i.-au Leu Glu 
340 342 350 



Lys lAur His Cys lie Aiu GLa Val Glu Asa Asp Glu i 
3S5 360 



Lau Pro Ssr Leu Ala Ala Asp Pha UAA. Glu Oar Lys Asp Vr! Cys Lys 
37 0 375 380 



Asa Aya" Al« GAi A As L-vs Asp Val Paa lei; Giy Get 
385 3SD 393 



Aha Leu Tyr Glu 
400 



VAL Val Leu Lau Le 



Alii Gar AAr Ayr Glu Ah;: Air leu OA.-, Tau; Cys Cys 

420 425 



Pro His Glu Cys Ays" Ala Lys V«i Pas Asp Giu Phu 
435 440 



Lys; Pro Leu Val 
445 



Giu Ql a Pro Gin Asa Leu Ala Lva; Gin Asa Cv.r Glu Leas Paa Glu Gau 
430 453 450 



Leu v_ A I i t 11 * 

465 470 415 



Ara Tar Ahr Lys 



Lys Val Pro Glu Val Ser Thr ?ro Alar Leu Val Glu 
435 490 



lea Giy Ays Val Giy Ser Lys Cys Cys ays Paa Pro 
500 503 



Val Sex' kXQ Aau 
493 



Glu A. la Lys Arg 
5 JO 



Ala Glu Asp Ayr 



Till- Lys Cys Cys 

I, 

r Ales L-eu Glu val 
360 



Asa Gla aha Ayr VIA p ro Glu AOe Asa Ala Glu 

565 SAO 



Hi s Ala Aap lie Cys AAr Ls;i Aar Giu Lys Gla Ara 
580 * 585 



aha 



Paa 



Oi a Xlo Lys Lys 
501 



is •< Pro 

535 S00 



&ri Gin Leu Lys Ala Vai Let Asp Asp Phe Ai« Ala- 
610 615 620 



has Ala AAr ays 
605 

?b« Val Glu Lys 



Cys A Lys Ala Asp Aap Lys Giu 1 ; a < 

525 630 01 



111 



Lys; AI Ma Lev. Gi 

64$ 650 



<212> E'ST 

<2i3> Homo sapiens 



<400> 219 

Met Asa lis Phe Tyr lie ?h« Leu Hha Ltu. Leu S<;-r P'o« Vai Gin Qly 



i Ql'.x His mr His Arg r - <P 5 'S Grg Hi 3 - Giu 

- Thr The Ser Asp Val S«r Ser Tyr hen Glu Giy Glxi Ala. Ala 

. Oiu Lhe lie Ala Trs> Leu Vs.';. Lys Qly Arg Asp Ala His Lys Ser 

SO 55 50 

t Vai Ala His; Arg Asp Ala His Lys; Ser Glu Va'i Ala His A; ?he 



m m 9'i 

01 n Tyr Leu Gin Gin Cys Fro Phe Glu Asp His Vul Lys Leu Va. 

X00 IDS iio 



Gil! ^ > V ^ - CVS 

IJO 135 140 



Cys [.,«;■ 
195 200 20S 

Tyr G > — • > v s % * ,, N - - \ c Leu 

210 21S 220 

PLo ?he Ala Lys A;.:; Tyr Lys Ala AU ?ha Thr Giu Cys Cys Gin Ala 

22S 238 2.3.5 240 

JUa a x Asp 



Gin a. *• o v - ~ " - 

2?5 280 im 



Thr Asp Tte Ays V«l His Thr G.lu Cys Cys; His Gly Asp Pea Asa; 

305 310 315 32G 

Cla , Ala As;p huo hrv Ala As» Leu Ai* L-ys Tyr lie C'yb Gits *8W 

325 330 335 



Aes. Civ. Ays Ser 



AXa Asp Leu Arc S<*r Leu Ala Ala &%p Vh& Val GIu Ser Lys Asp ViSl 

370 3?S 380: 



Tyr Giu Tyr Ala Arg Are; Has Pro Asp Tyr Per Vat Pal Leu A*« Leu 

40$ 410 415 

Arg T..8U Ala Ays; Thr Tyr Gly Thr Thr Leu 01 o Ays; Cys Cys Al« Ala 

42-0 425 430 

Ala \ ; I > > - t Lys; Pro 

433 440 445 



sr Thr Pro Thr 



Pv/5 Arq Get Pro Cys Ala Giu Asp Tyr Leu Ser Vol Vp3 Lei; Asn Gin 
515 520 525 

La Cys Vai U-=. His ;lu Lys Thr t " s g V&l c Vys 

530 53 S 3«8 

Cys Cys Thr Gla Ser Leu Pal Asr; Arg Arg Pro Cys ■•Tie Ser Ala Lew. 
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fhr fhe K 1 Gin XI « 



Lys Lys Gin Thr Ala Lew Val Glu Lax; Val Lys LMs Lys Pro Lys Ma 

Sm 690 60S 

r f\ * ^ s ^ V- N - i * ha Val 

610 SIS 529 

Glu Lys; Cys Cvs Lys; Ala A;;p Asa Lys Oiy Thr Cys Phs Ala Glu Ola 

62S 630 635 640 

Giy Lvs Lys Leu V«l fcXa :l i Sex Gin Oa * 5 a Leu Gi\ L® 
§43 650 



<2il> 655 
<212> PAT 
<2li> sioj-'O sapiens 



<j I ! Phis \ 

I S t'O 

Leu Glu His r His Ss ir§~ Gl\ s > s Arg 



Giy < 

35 40 4S 

Lys Glu ;••;;<: lie A.U Trp .Leu Val Lys Gly Arc; Asp lYla His Lys; Sar 



Giii Val SI;?; His Aru Phe Asu Ala His Lys Ley Glu Val Ala K:s Arc 

6S 70 75 SO 

PL a i ' - <. 

HS 9(5 95. 

Pbe Ala Glu Tyr Lea Gin G.lxs Cys Fro ?he Glu Asp His Val Lys Leu 

100 105 119 

Val Ask Glu Val Thr Glu ?he Ala Lys Thr Cys Val Ala Asc> fAUs Ser 

115 120 US 

> % -> Las 



Cys Ala Lys Gift OU: Pro Glu Arq Asa Glu Cysi Phe Leu Gin Bis Ays 

165 170 I?S 

Asp Asp Asn Pro hzn Lsm Pro Arg L<i\s Vai r ; : : Pro Glu Val Asp Vai 
ISO 185 190 

Met Cys Tin- Ala rhe His Asp Ask Glu Giu Tbr Phe Leu Lys Lys Tyr 



Leu Tyr Glu lie Ala Arg Art, His Fax. Tyr i be Tyr Ala £r« Gla Leu 

MO 21$ 220 

Leu Phe Ala Ays Arg Ayr .by* Ala Ala ?he A'br Gla Cvs Gys Gin 

325 23S 235 240 

f \ \ 1 ! 

345 250 255 

Asp Glu Giy by:;. Ala Ser Ser Aia Ays blr; Arg Leu Ays Cys Ala S«wr 

2£0 265 2?» 

.baa Gin Ays Phe Giy G.1 a .Arg Ala ?he Lys Ala Trp Ala Val Ala Arg 

Geo Per Gin Arq Phe Pro bv.\ Ala Giv Ahe Aia Glu Val Her I»y& Aeu 

230 2$? 300 



b«U ^ - - N 1 " "V " \ ' N i "A * - ■> GlU 

33$ ■ 330 335 

Asa bir - t Per lis Per be.?: > bea Ays Gl a Cys Cys Giu Ays Pro 

348 345 350 

Leu Gat. 
355 3'60 355 

Ala Asp Leu fro Per Lea Aia Ala Asp i?he Val Glu Per Ays Asp 

3"0 3?5 380 

Val Gys by;; Aan Tyr Aia Giu Aia ays Asp Val Phe Leu Giy Met. Phe 
335 390 3«S 400 

Leu Tyr QIa gyr Aia Arg Arg LUs Pre Asa Ayr Per val Vai Lea Lea 
405 410 415 
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480 

si Glu V<A1 



Sei: Arg Ask Leu Gly Lys Val Gly S&r Ays Cys Cys Lys; His Pro Glu 

500 505 510 

Ala ; m< yia - v? Lsu Asa 



Gin Lei; Cys Vai Ur-u His; Gis Ays Thr Pro VGA ;>er As;j Axcr v,sl TAr 

530 540 

Ays Cy;s Cys Thr Ql'x Ser Leu Va.l Asr : Are; Arg Pro Cys Ate S<sr Ala 

545 SS& S55 560 

Leu Ciu Vsi Asp Glu Thr Tyr Val Pro Ays Giu Ahs As,-. Ala GAo Thr 

5*5 57 Q 53$ 

i?h<s Thr Ph- His Ala Asp lie C ys Th>: >,.;•:; Ser Glu Lys Gix, Ar« Gin 

580 585 520 

Ala- Cys Lys Gin Thr Ala Lssu Val Gly Leu Val Ays His Ays ?ro lys 



AAa Thr Lys Giu Gin L«« lys Ala Val Met Asp Asp Fhs Ala Ala Via- 
Sid 615 630 

Val Glu Lys cys Cys Ays A.la Asp Asp Ays CUu Thr Cys Hhe Ala OAs 

«25 $%Q «3S 640 

Glu Gly Ays Ays Aeu Val Ala Ala Ser Gin Ala Ala Leu 01 v Asa 
645 S50 655 



<2ll> JAG; 

<211> HofKO s&pi&ms 
<40Q> 221 

G'i V 

* 5 10 is 

Leu Giu ills Thr His Arg Arc? Gly Sar x Asp Lys A.rq His; Gly Glu 
M 25 38 

Gly Thr Ahe Thr Bar Asp Vei Sa-r Ser ■Ayr Asa Glu Gly Gin Ala Ala 

35 40 45 

Ays Glu ?h« lis Ala Trp her! Val Ays Gly Arg Asp Ala His Lys Tar 



?0 ?S 00 



116 



lie Ma Pee Ai« Gin Tyr La > Glrs Gin Cys Pro Phfe Glu Asp 



Lys Leu Val hsn Gin Wi Anr 01'.; PAe Ala Lys ■" 
IIS 120 125 



i-o, Asa Ala Clu As;; Cys. Asp Lys Sea Aau His. TAa Leu '/-he 

tZ% 140 



Gin Glu Pro 01'.; 



Asu v'a.l Met Cvs Thr Ala Ana His; A:;» As;n CAe Gin Thr Ana 

195 200 205 



Au t ^ ' i c f " i 



Gin Leu x Asa Phe Ala Lys Tyr Lys Ala Aiu Aha Thr 

230 233 240 



Cys Cys Gin Ala Ala Asp Lys AA ; A'; a Cys Lau Lan ?ro Ayr; Leu 



v-A; <= L 



I If; 



i Gin - ~ ■= - ,„ « . x „ * Cys 

t Asa o* v>v A . >\ \ld G'u 
3 SO 355 

5 Ala k&p Leu ?so Ser Leu Ala Aia Asp Vhn V«i 



117 



Leu Giv Me*; Hi® Lay. Tyr Liu Ty.v ALx Arq Ary His; Pro Asp Tyr Ser 

405 410 415 

Val Val Ley L<su Leu Aug Leu Aiu Lys Tux Tyr Liu Thr Thr Leu LI a 

420 425 430 



Lsx! Cys Glu Leo Phu Liu Li;: 
465 470 

Leu Leu Val Arg Tyr Thr hyn hy& Val Fro Gin Val Ser Thr Pro Thr 
485 4S-0 455 

Luu Val Glu Vul '■:<::> Ley Ass Leu Giy Lys VaJ. Giy Ser Lys Cys Cys 

500 505 510 

Lvs Kiss Pro Glu Ala Lys Ar<$ Met Pro Cys Ala Glu Asp Tyr Lms Ser 

515 5:30. 525 

G r L«u cys Va.s Leu Sis 1 Lys ht Pre Val Ser 
536 535 540 

Asp Arg Val Thr Lys; Cys Cys Thr Glu S«r Leu Vrt Lsu Arg Arg Fro 
545: 550 555 £60 



His ' L N ■> Asp 

610 SI. 5 S20 

Phe ul da ] Lys Cys Cys Lsp Asp s 5ii Thr 

625 S30 05 540 

Cys Lhs Ala Glu Liu sly Lys Lys Lsu Val Ala Ala Set: Gin Ala Ala 

545 650 655 



<21G> 222 
<2ii> 637 



IIS 



<z:.:> prt 

<213> Hcmo sapiens 
<4.W}> 222 

Met ay;s Trp Vai Sar Phe Ila Ser Me L-y-. TGse La : Me Se>: Ser AM 



20 2S 30 

Glv Giy Arg Met Asa Arq lie QIy M.a Git; Ser Giy Leu Giy Cys Asa 

35 40 45 

Asa Leu Gly Oiu Giu A.tsn PLe Lvs Ala Leu Vai Lea lie Ma Phe Ma 

Sb 70 7S 86 

Gia Tys- Leu CM GM Cys h« Pile GM Asp His VM ays Las; Vel Asa 



Giu . - GM 

aoo aos no 

Asxi Cvs Asaa Ays S*r Leu His Thr Asa aha Giy Asa Lys aaa Cys Thr 

,li.S 120 125 

ml AM Thr Leu Arty Olu fhx fyr Giy Ola mt AM Asp Cys; Cys Ala 
1.3.0 135 140 

Lys Gix; Oiu Pro Giu Ara Asn Gia Cys ?AM Laa Gl.vi Kis Lys Asp Asp 
X:4S ISO 1SS 160 



Phe AM Lys N Tyr Lys AM Aid Me J Gia Cys Cys Gia Ala > 

210 2i5 230 

Ast ? i y Gla 

225 230 235 240 

Gly Lys Ala Gar Mr AM Lys Ma Ara L-su Lys Cys AM Sar Lea GM 
245 250 255 

Lvs _ > N > Sea 

260 265 270 

, - -r< ?j C M C-:>, M? 5- > ^ * -e i i 



Asp i " i ' < - - - ' -> v QIm 

290 295 300 

CVs Ala Asp Asp Arr? Ala Asp Leu Ala Lys Tvr He Cys Glva Asa Glr» 

305 310 315 320 

Asa « «ro i,eu 
3S5 330 335 

" -ft \ % "> ^ 5 Pi > Ala 

Asa Leu Pro :a: : Leu Ala Ala Asp 'aha Val Ola Ser Lv<; A .;:■£> Val Cvs 

355 MO 355 

Lys Asa Tyr Ala Giu Ala Lys asp Val Phe Laa Gly Me?: Pha Ley Tyr 



Gly f . . ' v A i l.; 

383 550 393 400 

Leu Ala Lys Thr Tyr Giu Thr Thr hm Giu Lys Cys Cys Ala Ala Ala 

405 410 41.5 

Asp ?io His Giu Cys Tyr Ala Lys Val Ph* Asp Giu T?h<« Lys Pro Leu 

420 425 430 

Val Giu aiu Pro Gin. Asn Leu lis Lys Qln Asm Cys Giu Leu Phe Giu 

435 440 445 

Gin Leu Gly Giu Tyr Lys PTe Gin Ask Ala Lau Leu Val Arg Tyr Thr 



Ar« 

500 SOS sic; 



CV"5 1 N . G'i.U 

530 535 540 

Gal Asp Gla Thr Tyr Val Pro Lys CGU Phe Asa Ala Giu Thr ?h« Thr 
545 SS0 SSS SS0 

Phe - s ays 

565 570 57 5 

Lys Gin Tiar Ala Lea Val Giu Leu Vai Lys His Lys Pro Lys Ala Thr 
500 385 590 



Lys Gh; Gi« Leu Lys Ala Vai Msc Asp Asp ?he Ala Ala Lua Val GL; 
595 600 605 

f.-ys Cys Cys Lvs Ala Asp Asp Lys Glu Thr. Cys Phe Ala Glu Giu Gly 

610 615 628 

Lys Lys Leu Vai Ala Ala Oar Glr. Ala Ala Leu Gly Lax; 

611 630 635 



<21i» 223 

<2U> 646 

<2.t2> PR? 

<213> Kovao sapiens; 

<4M> 223 

htet A:s:x II* Pus Ayr l la PHe Leu Phs Leu Leu >Ae>: Phe Vai Gin Glv 
1 5 10 15 

Lev; Glu Mis Thr His Arg- Arg 01 y S®r Leu Asp Lys; Arg His Qly Glu 

20 23 30 

Gly THr Ah« Thr Sec Asp Vai Ser Ser Tyr Leu <3iu Gly Girt Alii Ala 

3? 40 45 

Lys Gly Pha Xl« Ala Txp Leu Val Lys; Gly Arg Asp Ala Asp Ala His 
Lys S«r «Xu Val Ala His; Arg Kie Lys Asp Leu Gly <Slu Gin Asa Pbe 



f v > < Pro 

85 m S5 

PLe Glu Asp His Vai Lys Leu Vai Asn Glu Val Thr Glu PLe Ala Lys 

100 IQ5 110 

Thr Cys Vai Ala Ass Giu Ser Ala Glu Asa Cys Asp Lys Ser Lsu His 

115 120 125 



Vyr v ' 

1£S 150 155 160 

Glu Cys i\v Las Glu Kis Lys Asp Asp Asn Pro Ass Leu ?• s Arg Lex; 

165 I??; 175 

val Arg Pro Glu Vai Asp Val 'Tr. Cys Thr Ala A As His Asp Ass Glu 



Lys Lys I' / r Ls-a Tyr Glu lis Ala Arg Arg 5 
200 205 



121 



Tyr Phvi Tyr Ala Ara Gl.u Leu l.-aa Ale APsa Ala Lys Ar< 

210 215 2M 

Ala ?ha 'Ate Glii Cys; Cys Gin Ala. Ala Kz-p Ays Ala Ali 

225 230 2$ 5 

Pro Ays Lau Asp , - Arc; Asp ^ CA.y ' Ala Ae: 

245 2B\i 



?-he Alii Ola Vai a-: Ays l;:aa VAG TAr Asp Loa Thr Apas Val His 'Ate 

290 295 300 

Gia Cya Cvs His 'Ply Asa Leu Ae-a a Au Cys Ala Asp Aaa Arg Ala *isg 

MS 310 31? m 

l i Ala Ays Tyr Ala. Cys CAlu Asa Gin Aap Sor lie Sar Ser Ays aaa 

325 310 3 35 

Ays 01 u Cys Cys Glu Ays Pro Aeu Xmx Cilu Lys Ser Ms Cys lis Ala. 

340 MS 358 



Ala Aap Slaa Pro Sea aaa Ala 



Aia Ala Ala Aap Pro Hi?. Glu Cya Pya Ala 



; Gla Aaa GAa Aan Leu 
411 



; Leu aha 
455 460 



Arg Tyr Thi 



V&l lar 
480 



Tyr Leu Sar Val Val Asa Asa Gin Leu Gys VP1 Aaa Kis Ala. Avis TA. 
51 £ <>20 525 

Thr Ly.s Cys Cys Tire Glu Sar leu V&l A:; 
S3v> S40 

Ala Leu Gla Val Asp Giu Thr Tyr Val Ar 



< Phe Asa Ala Liu Thr Aha Thr Aha K;U Ala Asp lie Cys 

All 



Ays Ala Gin Ash; Ay:?. Ala Val 



A«-r Asp 

610 SX5 629 

Ays Gla Thr Cys phs Ala Oil; Gla Gly Ly\s Ays; Lea Val Ala Ala Ser 

S2S 630 635 6-10 

Gin Ala Ala Lev Gly Lev* 

MS ■ 



<212> ?RT 

*S.13> H<-.~:0 i3«pi.«!P,S 

<400> 224 

Met Asa a Ah<a Tyr T.l-a i ^ ^ ~ ^ 

.1 5 ID 15 

Aea i > „ 

&& 25 30 

Ays i < i ' N Asr 

$0 55 60 

Giu Val Asp Ala His Ays Ser Gla Val Ala His Arg Ahe Ays Asp Aan 



Glv Ala Gla Asxi Phe Lys. Ala Tea Vsi Lea Il-a Ala Pas AGs Ala 'Ayr 

85 m 95 

Lea Gla Gin Cya Pro A> : Gla Asp His Val Ays Tea Val Asa Gla Val 
100 105 .110 

Thr Gla Pha Ala Ays Thr Cys Val Ala .Asp Ala Ser Ala Glu Asa Cya 



Thr ten krq Glu 
US 

Glu Pro Glu Arg 



Car Tyr Gly alu yet: A5a Asp Cys Cys Ala Lys cG.r; 



170 

i Val Asp Val mt i 



i Glu Gly Thr 2hf? Leu 

200 



?ro Tyr Ph* Tyr Ala 
21$ 



Lys Lys Tyr Leu 
SOS 



S?ro OX-u Lev: Leu 
220 



Ms Ala Cyr. ; Leu Pro Ly; 



Tyr Gl\; Ue 

gfce Ph« Ala 

Ala Asp Lys 

Glu Gly Lys 



Al« :.:<•;•> S«r Al« 



cys Ala un; 



Gly Glu Ar0 
275 



.la Aha Lys Ala Trp Ala ' 



i Six; ^ _ . . 



Thr Lys Val His 
Asp Asp Arg Ala 
lie Star Ser Lys 



■Thr SXu Cjfs Cy& His 
310 



Asp t.eU M4 Lys Tyr 
325 



Sex Lys Lew Val 

3 00 



Gly Asp Leu Leu 
315 



2 55 



Sin tys 
210 



Sfcr £Iu &cg 
Tfer Asp L$u 



05 u Cys A3 a 
320 



He Cys Glu Aso ! 
230 



: Cys; Cys G5u Cys Pro Lau j 



:'9 S«r L* ki « Val < :-v 5 5s ?.X Cc yss -« 

370 375 380 



Tyr AG: Glu Ala Lys asd ' 5: 5 Ace Leu Giv yet A-;- L<sa Tyr Cr,; Ayr 

385 390 335 400 

t j ~ r t - Ala 

#S 4-0 4X2 

Lys Thr Tye Glu Thr Thr Lfca Glu Lys Cys Cys Ala Ma Ala A&p Pro 



524 



420 425 430 

His Glii Cys? Tyr Ai« Ays Val Phe Asp Gh; Phe Lys Pro Laa Vai Gla 
435 440 445 

Giu Pro Gin Asa Leu lis Lya Gin Asa Cys Gia Lea Phe Gla Giu Gen 
450 455 460 



Gly Gla Tyr Lys Pha Giu Asa Ala Us L«u Val Ara tyr Thr Lys Ays 

465 470 475 480 

Val Pro Gin Vai Per Thr Pro 'Vhx Leu Val Gly Val Ser Ara Asm Leu 

485 396 

Glv Lys Val Giy Sax Lys, Cvs Cys Lys His Frci GA a Ala Ays Arg Met 

SOS 505 510 

Pro ' > Tyi t tvi N ^ ^ * v 

515 $20 §25" 

Lea His Glu Lye Thr Pro Val Per Asp Ary Val The Ays Cys Cys Thr 

530 535 540 



Gla Ser Leu Val Asa Ar« Arc; Pro Cys Phe Ser Ala Lea Glv; Val Asp 
545 550 555 5 SO 

Gia Thr Tys Vai. Pro Ays Glu Phe Aa\a Aia Gia Thr Phs 1'Gr Phe Bis 

565 St<j 575 

i I ' V., "> a . c , ' 1 Gin 

580 585 |§6 

Thr Ala Lea Vai G.la Lau Vai Ays His Ays Pro Ays Ala Thr Ays Gia 

5§5 600 60S 

Gla Lea Lys Ala Vai Vet. Asp Asa aha: Ala. Ala Phe Val Glu .ays Cys; 

610 ' §15 ' 620 

- 5 { x * v it 5 A.; Giy Ays LYX 

625 630 635 640 

Aea Val Ala Gla Pes Gla Ala Ala Leu Giy Aaa 
545 550 



Gar. > Gla i r lia Phe Lax; Phe Laa 



Aaa Gla His Thr His A;:a Arq Gly Ser Aea Asp Ays Arg His Gly Gla 
2Q 25 30 



01 y Thr Fas Ths Saa Asp v,vi <:s>r 

35 40 

Lvs Glu ?he- lie Ala Tra L«u val 

SO S5 

Glu Val Ala His Arg Phe Ays Asp 

55 70 

Arg Phe L-ys Asp L«a Giy Glu Glu 

8S 



S^r Tyr Asa ala; Gly Gla Ai« Ha 
Lys Giy Arc; Asp Ala His l.ya Sax 

so 

Ala His t,y& S«r <>lu Val Ala His 

75 SO 

Asa Pha Lys Ala L*a Val laai lie 

so ss 



135 

Leu htg 



165 170 175 

ISO 1S5 ISO 

Va! Nat Cys Tar Ala Pae H.I a Asp A;as Gla GUs Thr Phe Lea Ays Lys 

195 200 20S 

Tvr Leu Tyr Glu lie Ala Ara Ary His Pra 'Tyx S>he Tyr Ala Pro Glu 

210 515 S30 



250 

tys Gin 



s Lau $ar Lla Ara -^a <Aa Ly& Ala Glu ah* Ala Gla Val Ga 



126 
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Asa Gin Asa Ser Ala Ser Sar Lys Leu ays 01 v. Cys Cy.-s GLs Lys 
340 34S ~S SO 

Leva Leu Gin. .Lys Sar His Cys lis Ala Glu Val Glu Asa Asp Gix; 



Met Pro Ala Asp Lea S?ro Bar Leu Ala i 

%% 375 

> v * L v , \ » 0 vs a Ley Gly Mel 

385 390 3SS 400 



Ala Pa a 

Lys Pro Leu Val a 1\5 Gits Pro Gin Asa Leu lie Lys Gin Asa Cys Glu 



leu Sh« Slxj Gin hm Gly Glu Tyr Lys Ph<s Gin Asa Ala L*u X,«u Val 

485 470 475 480 

Atg "Ai Thr Lys Lys Val Pro Gin Va'l Sax- thr Pre? Thr Leu Val Glu 

485 490 4SS 

Vat Ssr Arg Asa ^ Giy ays Val Giy Sat Lys Cys Cys Lys >■ Pre 



Ve>I Val . 



fc Glti Lei) Cy 



- Lys Glu Pin 



530 

,vs Lys Ola Thr Ale Lea VAG. Glu Lea Val Lvs His Lys Pre 
91 600 60S 

'hr Lys; Giu Gin Lea Lys Ala Val Aaa: Asp Asp Aha Ai« Ala 
615 028 

Uu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys S?he Ala 
630 633 640 

127 



Glu 01 \x Gly Ly 



<22l> KXSC.r XATv'RG 

<:>:';;> Aaa equals; say of the naturally occurring G-a?ftira; acids 
<400> 22S 

fcfet hav> ;.-:v; Gia Ala ?he Geu Phe Tan; Leu Ala Giv ah-? Ala Ala Lvs 
1 5 10 15 

IX« Ser Ala He Lys Pro Glu Ala Pro Gly Glu Asp Ala Sec Fro 0.1. u 

20 25 39 

ex; Asa - I Val 

35 40 45 

Thr - -> ^ - \ ; > > - t Phe 

SO S5 fid 

Gys Asa Leu Gly Glu Asp Ala His ays Ssr Glu Val Ala His Arg Phe 



Pys Phe 

9& 90 95 

<y - ' - VaX 

ioo ids us 

Asa Gia Gal Thr Glu Pha kin ays Thr Gys Val Ala Asp Glu Ser Ala 

115 IW 125 



Ala s i tu fro i j As;ri Gl - j a- - i ; ays Asa 

155 170 175 

Asp Asn Pro Asn Lau Pro Arc; Ua; Pal Arc; Pro Glu Val Asp Vai Gat 

180 185 190 

Cys " o is A:a> A:.;. Gis . - ' yt La;; 



12S 



205 

Tyr Ala *r« < 



Tyr Lys Ala Ai,s Phe TAr A As Xaa Ays ' 



"An Avs: lie Gly AA; Arq Ala PAe Ava A 1 a Tro Ala Asl AA?, Arc; As 
275 230 205 



?he A I ■:; Giu Vul Ser Ays 1 



Ala Asp Sex tie S<Av :A Ays Leu Ays; G.A.; Cy*= Gya; A A; Ays Pro As; 

340 345 .350 

hmx Clxi Lys 8®r Hiss Cys Xi« Ala Giu V«l 
355 360 

Aia Asp Levi Pro Ser Aou AIs Ai« A;sp Ah® V«l Ala S<yr Ays As;p Val 



Cys; , . Ay?; Ala GA; Aia. Ays; Asp Vai . , Gly Ae;; > Ae\; 

385 390 3S?5 400 

Tyr Giu Tvr Aid Ara Arc? Hi;; Pro Asy Ayr Ser Vai VAl A<au Ao« Leu 

40S 41ft 415 



Gly Giu Tyr 



129 



; G.L; Lys Tlr Pro AAA Ser Ar.D Arcs Vsi Thr Lys; 
SIS 540 



i Thr Ty.r Val Pro Lys; Giu. phe Asv; .Ala Giu Thr Ph<s 

565 570 S75 

i Asp lie Cys; Thr Leu Ser GI;i Lys 

- Ala Asa V&l Qlv, Leu Val Ays His Lys Pro Lys j 



Lys Giu Gin 1 



635 

, S«r \A Ale. Ala Aeir Gly Leu 



<400> 23? 

Met Lys Trp v&l Set Phe XI® Ssr L<y.i Leu Pha Leu Abe S*r 



M: 25 30 

Gly < h rg 's; f!si Asp Ar? lie Si ?«r Sfcj Gly Leu 

35 40 45 

Gly Cys Lys Va.1 Leu Ser Pro Lys Mo?: Vs.! Gin Gly Ser Gly Cys Phs 

50 55 60 

Gly Arty Lys Me!: Asp- Arc; lie Ser Ser Ser 3«r Giv Uva Giv Cys Lys 
65 70 75 80 

\AA) Leu Asp Ala His Lys Ser G . u VAX Ala His Arg Phe Lys Asp L<su 

85 90 95 

Gly Giu »sn I y; via Leu Yaj x 3 •• , * * Li a G';n Tyr 

190 105 110 



LeU 0 \ " 

LIS 120 125 



•• i Ali Cys 

130 135 :140 



asp > - - Ala 

145 150 155 160 



Thr Leu Arc. (':■:.■.-. Thr Ayr Gly Gil; Met Als. Asp Cys Cys Als by a Kir; 

165 17Q 1?5 



G: a Pro Glu Arq Ask Gla Cys PA a Leu Gi:s His Lys J 
180 185 



Asa Lex; Are ■• Leu Vi Asp Fro Gis Val Asp ^ >v Cys; Thr Ala 



: His Asp Asn Giu Gis Thr Phe Leu Ays Sp> Tyr Pes Tyr Gi« PA 

2:10 215 220 



Ala Arcr Arg His Pro Tyr E'hs Tyr Ala Fro GAs Laa Ley piva Phs Ala 
22 S 330 235 240 



Lys Arq Tyr Ays Ala Ala Pha TP-:: Gis Cva Ayr Gin Airs Ala Asp Ays 

.345 250 355 



A i -.5 Ala Cys Leu P«a Pro Ays Asa Asp Olu Lsa Arq Asp Pis Gly Ays 

260 265 370 



Ala Ser Car Aia Ays Gin Arq Pea Ays Cys Ala Ssr Gas Gir : 

275 288 M$ 



Gly t l \ ^ i 1 ' 1 



; Ala Gis > > IPs Val :lsr Ays Co a Vsl Asa Asp Laa 



TPs: PP.; Cvs Ays Hi s aiv Aso Pea Asa GPa Cys Ala 

325 330 335 



AST -a _ Sar 

340 345 35D 



Pis " " ' - Ays 

355 360 365 



s«r S- Cv= i • . "-A- » w>' 1 " " p - s At • ' - \ Lea 

370 ' 315 380 



Pro See Gas Ala Ais. Asp PCs Val Giu Ssr Ays Asp Gal Cys Lys Ass 
385 3#0 MS 400 



Tar Ala Glu Ala Lys Asp val Hps Las Gly As;: Phe Per Tyr Gla Tyr 
405 416 415 



131 



Ala V ..; >.if: h;s My \ a < v.' . ^. 

420 435 43 0 

Ays Thr 'Ayr Glu Thr Thr A&u Giy Ays Cys Cys A is Ala Ala Asp Pro 
4?5 440 445 



Glu Pro Gin Asn Leu He Lys Gin Asa Gys Git; Leu Phe Gin Gin Leu 
465 4?0 475 430 

Gly CGu Ayr Ays Ah* Gin Asa Ala Ana lei; Vai Arg Tyr Thr Ly;S lys 



GIv Lys Gal Giy Par Lys Cys Cys Ays R.A 5 Pro Gin. Ala Ays Ara Ket. 

5.15 S2Q 525 

Pro Cys Aia Gin As:.; Ayr Leu Par Vol Vai Gnu Asn Gin A<n; Cys Gal 

530 535 540 

His; Glu Lys Thr Pro V«l Ser As;p Arg Val Thr Lys Cys Cys Thr 

545 5S0 SSS 'SSO. 

Glu S«r Asa Vai km. hxq Arg Pro Cys Ph« S»t Ala Glu V'a! Asp 

565 570 575 

Giu Thr ly; y«,l Pro Ays GXu Phs Asa Ala Giu Thr Asa Thr Phe His 

588 535 530 

Ala > s v <" -i > " > >„ Gin 

59>S S00 605 

Thr Ala Leu Vai Ala Gon Vsl Lys Mis Lys Am Ays Ala Thr Ays Gin 



Gin Cya 

625 630 635 64.0 

Ova G " y i ? nr i s? ?.k Kl\i G! <ys Lys 

645 556; 6 55 



Lea VAi Ala Ala Ssr Gin Ala Ala Laa Giy Aaa 
660 MS 



<211> Anns sapiv 
<400> 228 



1.3 2 
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Mat Leu he\x Gin Ala Pha Leu Pha v-v A-m *:ly Pha Ax* Ala x,ys 

I 5 10 15 

lie Ser Ala S*r Pro Ly& mt Vai Gin Giy s*r Giy Cys «ts« Sly Arg 

20 25 30 

Lys Pat Asp Ik Ser Gar Ser Ssr Giy Leu Giy Cys Lys. Vsl Gaa 

35 40 45 

Asp la Sis iA Giy Vai ? s A ( la 

50 55 SO 

Glu Asa Pha Lys ftla Lsu vai Leu lis Ala iAhe Ala Glr: Ayr Asa Gin 



Gin I 
85 SO 55 

Pha Alii Lys Thr Cys V&l Ala Asp G.U; Sar Ala Glu. Asa; Cys Asa ays; 

100 3.05 iio 

Ser Lsu K:;.s Thr Leu Pha Giy Asp Ays Lea Cys TAr Vai Ala Thr Leu 

115 120 125 

Arq Giu Thr Tvr Giy QXu Met Ala Asp Cys Cys Ala Ays Gin GIxl Pro 
130 135 140 

OXu Arg Asn G'S.'.t Cys Pha Leu Gin His Ays Asp Asp kuti Pro Asr> Leu 
145 ISO 155 IgG 

Pro Arq Leu Vai Arq Pro Q.la V«l Ast> V»X mt Cys Thr Ala ?h«s His 

165 fro lis 



Arcf Arc? 
1S5 200 205 

Tyr Lys Ala Ala Pha Thr Gin Cys Cys Gin Ala Ala A.sp Lys Ala Ala 
210 215 220 

Cvs Av i s i -■ % Sar 

22S 230 235 240 

Sex- Ala Ays Gin Asa; Lao Ays Cys Ala Ser Leo Gin Ays Pha Giy Giu 

245 250 255 

1 I % n > v o.,- s Pro 

260 265 270 



a I An. Ays l-sa, vai Th; 



Cys His Giy Gap Laa Leu Glu Cys Ala Asp Asp 
235 ' 300 



133 



Gin Asp lie Ser 

IS 320 

Sex- Ays Lea Lys Glu Cys Cys Glu Lys Pre Lsa Ley Ola Lys Sor His 
325 330 335 

Cys He Ala Glu Val 0'. a Ass Asp Giu Me': Pro Ais Asp Lex; Pro Ler 

>:[■:■;■ 360 355 

Giu Ala Ays; A:sp V'el Phs Lsu Giy Key ahe Asa Tyr Gix; lyr Ala Arc 

370 3?S 380 

Arg s Arc Asp Tyr S&r. Val Val Lea Leu Lev Arg Lex; Ala Lys: Thr 
38S 3.90 395 -4 DO 

Tyr Giu Thr 7m Leu Giu Ays Cys Cys Ala Ala Ala Asp Pro His Giy 

4.05 41 Q 415 

Cys Tyr Ala Ays V.G Ah Aap SA PAe Lys Pro Leu V&l Glu Ola. Pre 

420 42s 430 

Gin Ass. Leu XI® l<ys Gin Asm Cys GXxs bm Abe Gixs Gin Lsxs Qly Glv 



Lys Phe GX Asn Ala Las .Leu Val arg Ayr Thr Ays Lys Val Pro 
450 4 35 460 



m Cys Val Leu His 
53.0 

■ Asp Arg val Thr Lys Cys Cys Thr Glu t 



Leu Vai As?. Arq Ars Lro Cys PA* Ser Ala Las Gin Val Asp Glu Thr 

530 535 S4Q 

Tyr Val Pro Lys i Pha Ass Ala Glu Thr a TPs ?he His Ala Asp 

545 550 5S5 3a« 



134 



Ala As» Asp Lys Glu Thr Cys Phe Ala Glu saw CXy Lys Gvs Leu Val 
6X0 6a S 020: 

Ala Ala Ssr Gin Ala Ala Leu Gly Leu. 

625 630 



<210> 229 
<2U> 638 
<212> PR? 

<20> Homo sapiens 
<400> 229 

Mat Lass Gau Glr; Ala Phe Leu f-ha Aaa Gau AGs Gly Phe Ala Ala Lys 
1 $ 19 15 

XI.* Sar Ala He Lys Aro Glu Ala Pro Gly Glu Asp Ala Sar Pro Glu 

20 25 10: 

Glu tm Asa Ara Tyx Tyr Ala Gar T„evs Arg His Tyr Gau Asa Laa Val 
Thr Arg Cln Arg Tys Asp Ala Sis Lys- Ser Glu Val Ala His Arc; Aha 



Gy;s Asp Las Gly Glu A-lu .A; a Phe Lys AI« Geu vG;l Aau 1 la Ala Aha 

65 70 IS SO 

Ala Ola Tyr Aau Gin Gia Cys Pro Pas Glu Asp His 1 Ays Lsu TGI 

m 90 $5 

I U V ? i } 

100 105 110 

Glu Asa Cys Asp Ays Ser Gsu His Thr Gau Aha Gly Asp Ays Aau Cys 

lis 120 125 

Gar Val Ala Tar Aau Arc Glu lh:. Tyr Gly Glu Get Ala Asp Cys Cys, 

130 135 140 



Asa ^ " * 1 ^ *" % - - As:;. 

165 170 ITS 

Cys Tar Ala Pha His Asp Asa; Gia Glu Thr Phs Laa. Ays Lys Tyr Lea 
ISO XS5 190 

Ayr C 1 i ' 1 - " ' ^ - v - ' "V " 1 ' ' a 

1.9S 200 205 

• ■!-,;• Aua A; a Ays Asra lya Lys A: a Ma Pha Thr Glu Cys Cya Ola Ala 
210 215 220 

Ala Asp - r A -i Ala CVS G* u an c >a < < Asp 11 \ ~< Arg Asp 
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r Ala £h® Lys 
265 



i Ala Glu Phe 
280 



Ala Tra Ala AAA Ala Arcs Leu 

Aia Gla V&I Sas Lvs leu Vai 
285 



His Thr Gla ; 
29S 



Giu Cvs Ala Asp Asp Arq } 

305 .310 



t Aia &s$> hm 
i 

Gin Asp Ser lie Ser Ser Ays Lee Ly;; 



Ala Ays T-vr lie Cvs Civ. Asn 
315 320 



Oiu Cys; Cys Gle Lvs Arc- Leu 

330 335 



ilu Vai Glu < 



375 

"!vr Glu Tys Ala Are Arg His Pro Asp 
3B5 193 

Azg Laa .Ala Lys Thr Tyr 01 u Thr Thf 



G.lu s«r lys k&p. Vsi 



; Leu 01 y a*- ! L?-V: 

380 



-Ayr Ser V&1 V\> i eve l.ee Laa 
395 400 



s Vai Glu Glu Pro Gin ; 
415 



> A/s Gin Asn cvs Glu .Lea AAe 

443 



Vr Ays Ah* Air, 



Asa Aia Leu La a Ve 
460 



Arc; < 

485 

I - . v - ~<- -> ~ _~ ^ a 

Val Ser Ass Are Vai Thr Ays 
525 

Are hra Cys .Aha S«r Ala Lea 



515 * 525 

Cys Cys Thr OA a Sea Leu V«I Ass r.rg 



A 36 



WO A>a5 aal.h?;, 



3s ; 



Thr Ph» His Ala Ass 
555 



Cva Lys Gin Thr Ala 



Thr Lys; Qlu Gin Leu 
5 SS 



Qlu Lys Cys Cys Lys 

610 

Giy Lys ...ys; L«y Val 
S25 



<210> 230 
<2U> 641 
<2X2> PHT 
<213» Hosfto sapiens; 

<400> 230 

mt hys Tsp V&t -Thr 
I s 

Tyr Sec Arc Cly V&l 

20 

Sly Cys Pha Oly Arc; 

as 



Qiy Cys Lys V&X Leu 

50 



His Arg 3?fcje Lys &sp 
65 

lis Ala Phe Ma <SlH 
SS 

Lys Leu Val Asa Qlu 
100 



Olu Ser Ala 0i« Asa 
115 



I Lea Cys Thi Val 
130 



Asp Cys Cys Ala Lys 
145 



535 540 

Tyr Yai Pro Lyss Gla Fhe Asn Ala Glu Thr Pha 
550 555 560 

lie Cys Thr Lei; A: r Glu Lys Glu Ara Tin He 

5?S S7 5 

Lao Val Qlu Leu Val Lys Has Lys Pro Lys Ala 
535 590 

. ' , ■> v % - •> > s f>fk < 1 

S00 605 

Ala Asp Asp Lys Glu Tnr Cys Phe Ala Glu. Gla 

615 620 

Ala Ala Ser Qlu Ala Ala Lao Glv Leu 

630 635 



Phe : la Ser Leu Lea Phe Lea PL* Gar Ser ; - ; o 

10 15 

Via? A.; a Arg Sar Pro Lys Set Val Gin iViy S®r 

oys 5 r Ssr S»; Glv Ls 

40 4S 

Aru i Ala 

Leu o:: y Glu Ala Asai Abe Lys Ala L?i: Val Leu 



Tyr Lew. Gin Airs Gys Pro Pee G'is.i Lap Pus Vol 

Val Thr Gl« The Ala Lys. Thr Cys Val Ala Asp 

ios lis 

Cys - . -■ - > -x a.sr.i 

120 125 

Ala Thr Lea Arc; Glu Thr Tyr Giy Glu P>«t Ala 

135 140 

Gin Qlu Pro Giu Ars Asu Qlu Cys Phe Lea Gin 

ISO 155 160 



137 



His Lyss Asp 



Asp (• 1 v v ' N Lvs 

ISO 185 190 



Glu Leu FPe PAs ;VJ.f: Lvs Arc; Tyr Lys Ai« Ala AAe TAr Glu Cys; 

210 215 220 

Cys; Ala Ala Ala Asp Ays; Ala Ala Cys L®u Leu Pro Ays Leu Asp Glu 
225 230 235 240 

!f;U A--:.; Asp 



Ala 1 f , "\ ^ - val 

260 265 270 

tin >. > <. ~> .ol -5--r 

27$ 280 285 

Lvs Leu Val Thr Asp Asa Thr Ays v'&I His; Th;; Glu Cys Cys His; QAv 

2 SO 295 300 

Asp Lsu Leu Glu. Cys Ala. Asp Asp Arg Ala Asp L*a Ala Lys Tyr lie 

305 310 3.1S 320 

Cys; G.I \i N \ Gl u 

325 330 335 



Ays \ <r Gly 



Cys; . ^ ' _ 

€28 425 00 

?he f. y« VVG l«m Va'i. Glu Glu Pro Glr; Assi L<su lie Lys Gin Aan Cy;. 
435 440 445 

Glu Leu Phs Glu Gin A«u Gly G.I Tyr Ays; Ph« Glr: ksn Ala Leu Aeu 
450 455 AU. 



.1.3 8 



46S 

Clu Vai Sor Arg Asa I« Sly Lys Via Giy 0«r &ys Cys Cys i 

485 490 

Pro Glu Ala Lvs Arc; mt Pro Cys Ala Gin A:;p Tyr Le<a Ser s 

$W sos sio 

Lsu i-.s; v: Gin Lou Cys Vai Leo His Clu Lys Thr Pro Vai S«r < 

515 52 0 525 



Lrg Gin lie Lys; Lys Gin ' 



Pro Lys Ala Thr Lys Gl.u Gla Lou Lys; Ala Vol Set Asp Ar-y. 
595 600 60S 



S?S 
; His Lys 

: ?he Ala 



Hi« Vai Glu Lys Cys Cys Lys Ala Asy> Asp Lys Ola Thr Lys Loo 



G > i Is; G v Lys Ley Vai A a Li« ?>::; 0 a Ai« Ma 

SS5 630 S3S 



Leu 01 y 
640 



!> Kotso sapiens; 

S ID 15 

*«i - '-,-) ^ * s - 

20 25 30 



, K;e Gly i\rg Lys Met Asp Arg lie Se; 



Lys. Va.l Levi A.v« Aro His Ast; Ala His; .Lys Her Ola 

85 30 



Lys Lew Val A;.;: LOs vai Tin 

130 m 

QliX Ber Ala Glu As; a Cys Asp Lys Ser Lsu His Thr -Lev; S'Ls Qly Asp 
145 XSO 1S5 XtiO 

Lys Levi Cys Thr' Val Ala Thr Leu 

Asp Cys Cys Ala Lys OA; Glu Pro Gla Arg Axa. Gla Cys Phe Ley Glr>. 

XBV .185 ISO 

His Lva Asp Asp Asa Pr.a Ass Lei; Fro Ara Ley Va.l Arc? Pro Ola Vsl 
1SS 200 205 

Asp i >J Met Cys Vhx Ahs vha His A:;p A n Cu A : Pis; Fhe Lao. ,ys 



Cys v > > N \ t Giii 

360 26S 270 

Leu Arg Asp Glu Gly hps? Ala Ser S*r Aia Lys Gla Arg Leu Lys Cys 

275 280 285 

Ala Ser Lev- Gin Lys Phe. Gly GIvj Arg Ala Phe Lys Aia Trp Ala Vai 

230 235 300 

J - > ' t <j - t N •> ~ - Ser 

315 320 



,ys; Vai Hi 3 Chr 



140 
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<210> 232 
<2Xl> 642 
<212> ?RT 
<213> Kosso sapiens 

<400> 232 

mt Lys Trp Val Sej ! i« Ssr ! ' - * ' " N Ai« 

1 5 110 XB 

tyx Sat Arg Ser Leu Asp Cys Arg Asp Ala Kiss Ays Sex Slu Val Ala 



His ten 

S| " 40 45 

lie VAA 



100 105 110 

Asp Cys Cys AGs Ays Gin GJu Pro CAu Arg Asn Glu Cy:s »he fceu Gin 
tiS .120 125 



AGs * , AG! 

130 133 140 

r ^ ; n i u , 

14 S 150 1S5- ISO 

Lvs Ayr Can Ayr G.Ui AGs Als Any Arg His A. > Ayr i : he Tyr .Pro 



Cys Gin Ala Ala Asp Pys Ala Ala Cys Ass Pro lys Ass Asp Gin 
195 200 205 

Gen Arg Asp Gin Qly Ays Ala 5sr Ssr Ala Cys cin A.rg Gen Ays Cys 
210 MS 220 

Ma . 1 f - > - v. x i t \ . O 

225 no 235 240 

A . i,^ ia. ~a> r " - - - V w Sen 



142 



245 250 255 

M TJJ MP «, « « *, «. ^ Sia C y „ gj 8is G!y 

^ L9U K ci " c?s m ^ Sg 519 "* - l " u X * * n « 

Cy-s Glu Asn Gin Asp s«r II « Ser Ser Lys Leu i,ys Glu Cys Cys Glu 

305 ' " 310 ? * '" 31$ 320 

J 30 33 S 

V,ys Asp Val 0y;s Lys; Asn Tyr Ala Glu Ala T..ys Asp Val Phe L<au Glv 

340 345 350 



360 ' ' " V * 3SS 
375 51 ' 



405 41.0 415 

> . ^ ~ 1 «. u 1 < % -. e~ . 

420 42S 430 

a «, , y , « s «. « s , r T& K « r « « 

s s - **° m ws ~ ay ** s *• * 

465 '* XS 470 ^ ^ * 475 "* S ^ ^ 488 

485 4S0 ' ' 495 



515 



530 



14 3 



WO 2«05/M3m 



Pro * \A< 'v; 1 „]; '(^ , , , " > Ala 

565 ' S70 575 

Ala Phe v'al <31u Lvs Cys Ova Lys Ala Asp Asp T,ys Giu TAr Cys Ahe 
SSO 585 535 

Gii, -Qiy l,ys Lys N <•; u 01 y 

595 600 605 

Leu Kis Ala As;: Oiy S«r Aha Oar Asp 01« Set A:;r>, TAr lie A«u Asp 

£10 SIS «20 

625 530 635 540 

TAr Asp 



<210> 233 

<211> 642 

<212> Wf 

<2l$> HOitio sapiens 

<400> 233 

Met , i r ^ ^t-s. r 

I 5 10 15 

Ty;: ; s x> , N v. ! ' 

20 25 30 

t'Au; ASH 



Leu , - Hi;s 

as u H 

'fal Ays L':rx Val Asa Olu Val Thr Giu Phe Ala Lye Thr Cys; Val Ala 

100 105 110 



Asp t * v > > 5 . < - " 0*A 

130 <3S 140 

Ala As o Cys Cys Ala Lys 01 n Giu *"::o 01 u P. eg Asn GIu Cys Phc Le-e 

14:5 ISO 155 .160 



Pro As: n Leu Pro Pry leu Vai Arg Pro G lu- 
ll 70 17$ 



Vai Asp Vai ifet Cys Thr Aia ?he His Asp Asa LAu Ala Thr Pae Lew 

180 185: 1 9 0 



Lyis Lys Py>. Leu Tyr Ala lie Ala Arg Ap; Hi:; Pro Tyr P.ae Tyr Ala 
195 200 203 



Pro C-Xu Leu Leu FAe Pha Ala Lys Axy Tyr Lys Ala Ala PAe Thr Ola 
210 SIS 220 



A A ; Ala Cye Lev; Lea Arc- Lys Leu Asp 



Alu Gly pys pA* Sar Ser AL; ; Ays GAu Arc Leu Ly 

245 250 255 



Ay Si -i , \ " v \ t> 

260 265 t70 



Ser Lys Pea Val Thr Asp Leu Thr Lys Vai His TAr Glu Cys Cys His 
2>30 2S3 300 



Gly Asp Leu Leu Glu Cys Ala Asp Aso Are; Ala Asp Leu Ala Lys Tyr 
305 310 315 320 



lie f\ u A. " - - o * N v ' l " s * " 5vi r >s i,M 1 v: A - Ly Lys 

325 330 33?: 



. Glu Lys Ser His; Cys lie 

345 



Lys Asp Val Cys Lys Asn Tyr 
370 375 



Gly Aet P;va Leu Tyr Glu Tyr Ala Ary Are; A; s Fro Aso Tvr Ser Vai 
133 390 335 400 



VAI Lys 
405 410 415 



Ala Ala A v 11 Asp 

420 425 430 



Glu C -A 

433 MO 44 S 



Cys Ala Leu Phe Glu Gir? Laa ply Glu Tyr Lys Ah© Ala Asv! Ala Leu 
4 50 455 460 



Leu Val Arg Pyt Thr Lys Lys Val Fro Gin Val Ser Thr Fro Thr Leu 

465 410 4'.? 5 480 

Val G s N - 1 s- - Lvs; 

485 490 495 

His Pro Giu Ala Lys Arg Met Pro Cys Ala GP.s Asp Tpr Leu Ser Val 

500 505 510 



V :G Leu Asr; Gin Lsse " - _ His Liu Lys " c Pro Pal <t Asp 

515 520 $25 



Phe. s«r Ala L«« Olu Val Asp Giu Thr Tyr Val Pro Lys Glu Phe Asa 

545 550 555 560 

Ais. Glo 'Phr OAs Thr Ppe His Ala Aso II* 'Lys; Thr Leu Lor Gin Lys; 

SOS 570 S?S 

GIm Arg Gin .Vie Lys Lys Gls. Tnx Ala L*;; Val Glu L«u Val Lvs His 
580 505 550 

Lys Pro Lys Ala Thr Lys Gl« Gin hm Lys Ala Val Met Asp Asp Piss 
5SS 600 605 

Ala Aie Phe Val Lis; Lys Cys; Cys Lys Aia Asp Asp Lys; Glu Thr Cys 
510 015 $m 

Pho Ala Gisi Glu Piy Lys Lys Leu Pal Ala Ala Ser Pin Ala Ala Poo 

S3 5 550 635 540 

Gly .Leu 



Ala Lip: - Leu Loo Ala Gly Pho Ala Ala Lys 

5 19 15 

Pro Lys mt Val Gin Gly Ser Gly Cys H;« Gly Arg 



Gly 



Cys 
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Assrs Tvr Ser Val Val Laa Lea Leu Ara T.a.; Ala Lys; TPr Tyr Gla Thr 
385 390 MS 400 

Thr Lea Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala 



; G.U; Gin Leas G.Py GU; Tyr Lys aa,e 



450 455 460 

Thr Pro Thr Leu Val Glu Val Sor Arg Asxs Lau Giy Lys Vai Gly Ser 
46S 470 475 480 

Lvs Cys; Cys Lys Kis Pro Glu Ala Lys Arg mt Pro Cys Ala Glo Asp 

485 4:90 495 

Tyr Lau Ser Pal Val Lea Asn Gits Loa Cys Val Lsa! Hi a Glu Lys; Thr 

SOS SOS 510 

Pro Val Ser Asp Arg Val Thr Lys Cys Cys; Thr Glu Sar Lft'o, Val Asa 

515 520 525 

Ar.<s Arq Pro Cys Phe Ssr Ala Leu Glu Val Asp Glu Thr Tyr Val Pro 

530 .53$. S4(i 

Lys G.H; Pha Ash Ala Girt Thr Pha Thr Pha Hi.s; Ala Asp lie Cys Thr 

545 550 555 560 

Lau Sar Glu Lys; Glu Pry Gin Tla Lys Ays; Gin Thr Ala Ley Val Glu 

565 570 S75 

Lea Val Lys His Lys Pro Lys Ala Thr Lys Gla Gin Lau Lvs; Ala Val 

580 585 590 

Mar N > Cys; I 

595 600 505 

Lvs Gla Thr Cvs : - Ala Glu Glu Gly - Lys - Pal Ala Ala Par 
610 615 620 

Git; Ala AL« Lau Civ Ass; 
625 530 



118 



mt " - > Lys; 

He Ser Ala Ser Pro Lys Hat Vai Gin OAy S&r Qiy Cvs His 01y Arc 

.20 25 30 

s JVt '"i 1U> «i S>i ^ I 

'|S' 40; 45 

His Lys Ser Glu Vol Ala Mis Arg P.he Lys Asp Lex; Qly Glu G.lxs Asa 



Asa L-v'.'s A. I - la rCa u Cys 

55 70 ?*> 80 

Pro Pha G-lxi Asp His: Val Lys Lex; VAi Asn Glu Val Thr <31u Phe Ala 

as so 9$ 

Lys Thr Cys Va.l Ala Asp Gl-x Ser Ala 01. x; Asts Cys Asp Lys sex" Uiu 

acso ids no 

His T h i Vq w * G.Ca 

IIS 120 123 

Thr Tyr Gly Six; mt Ala Asp Cys Cys Ala Lys Ola GIw Pro Ola Arg 

130 135 140 

As;x l < v i « ' ' i 

145 150 155 160 

N* I ^ > ' > i. \ >. ^ N J 



Civ Ola Thr aha Asa; lys ays Tyr aaa Ayr Ala lis Ala Axa Ara His 

180 18S 19 Q 

Aao Tyr Ra<s Tar Ala iAa, Ola L«a Aaa Aha- PCs Ala Lys Axy Ayr Lys 

1§§ 200 303 

Ala v : A. a Ala Asa- l y > , Ala 0/' Leu 

210 215 220 

Leu a , u i s? ix -j Asp C-.i :j G Cys ^. 

Ly Ola Acs Ala 

C a a Ala ara a I la A g S%8 Pro Lys Ala 

260 26.5 270 

Glx> aha Aia Olu Aal Ser ays Leu Vai Thr Asp Las Tnr Ays Val His 

27:5 280 28S 

Thr Olu Cys Cys His Cly Asp Lea Lex- G.la Cys Ala Asp Asp Arg Ala 
149 
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Asp Leu \l - Lys Tyr lie Cys 0 Ask V r Ser lie .A; r Guv Lys 
310 v AS 320 

Leu Lys Glii Cys Cys Giu Lys Pro Leu Leu Giu uvu o, r Bis Cva r1« 
32?> 330 335 

Ala Glu Vai Glu Asn Asp <Jlu Met: Pro Ala Asp Leu Pro Ser Am? Ala 

34.0 345 350 

Ala P;p Phe Tal Giu Ser Lys Z A Ly s I n Tv; Tia Glu Al a 

355 360 365 

Lys Asp Vai .Phe Le ; Gly Met; 3?he Lee Tyr GIo Tvr Ala Arc Aro Hi- 

370 375 380 

Pro Aso Tyr Ser Vai Va.\ Leu Leu Lea Ara Leu Ala Lvs Thr Tvr Glu 
385 300 355 400 

Thr Thr Leu Glu Lys; Cys Cy:i Ala Ala Ala Asp Pre- Hiss Glu Cys Tyr 

Ala Lys; Va! Phe Asp Glu Phe Lys Pro Leu Vai Glu Glu Pro Gla As;r- 

420 -42S 430 

Lea He Lys Giu Asa Cys Glu Asa Phe Glu Glu Leu Gly Glu Tyr Lys 

435 440 445 

Abe Glu Asa Ala Leu Lay Vai Arg Tyr Thr Lvs Lys Vai Pro Gin Vai 

450 455 460 

Ser Thr Pro Thr Leu Va'!. Giu Vai Bex Arg Asa Leu Giv Lvs; yal Giv 

«S5 470 475 ' 480 

Sex Lys Cys Cys Ays His Pro Giu Ala Lys Are. Mar Pro Cys Ala Ola 
4SS 490- 405 

Asp Tyr Lea Gar Vai Vai Leu Asia do Lea Cys Vai Leu His Glu Lvs 

509 SOS S10 

Thr Pro Vai Ser ; Are Vai Thr Lys Gys Cys Ira Glu Ser Leu Vai 

SIS 520 525 

Asa A j Arg Pre L/s ?h» Sex 11 L< Glu Vai k$p G.I ; rh.s Tyx Vai 



545 550 555 ' 560 

Thr Leu Ser Gi u Lys Giu Arr ; ; Giu Tie Lys Lys CG a Thr Ala Lea Vai 
56S 570 yys 

Glu Leu Vai Lys His; Lys Pro Lys Ala Thr Lys Giu Ola Leu Lys Ala 

580 583 590 

Vai Met Asa Asp Phe Ala Ala Phe Vai Giu. Lys Cys Gys; lys Ala Asp 



150 



Cys Phe Ala Giu GL; 



6Q5 

Leu Vai Ala Ali 



> Ala Ala Leu Gly i 
630 



. OGr Fro Ays Met Val Gin Gly Ser Gly Cys ?he Gly Ara 



; Gys 

= uys 



Aan GAe Gys: Ala Leu Val 



Ala His; Aug Lhe Gy« Asp Leu Gly Giu Giu 

ss so 

Leu He Ala GAe Ala Gia ~ yx : 



Gin Gin 

m 

1 f ii % i a 1 GG.v Giu Hie 

i5 90 95 



Gyr Gly Giu Ma 



■xg Ask Gly Cys Ghe 



t2© 

Ala Aap Cys Cys: Ala 



Glr; Glu Pro Giu 



14S 
Ar?j : 



< Gin Hi?; Lys Asu Gap Asa ■ 

< 155 



ro Asn Leu J 



Arq Pro Glu Gal Asay Va.l Geu Cys; Tar 

i&i no 

i Vbt Lhe t,eu Gys Lys Tyr G-a: Tyr Giu 
180 185 

?he Tyr Ala gro Glu G<sa Leu Phe ?h-ss 



17.5 
Arg 



200 



■In Ala Ala < 



Lev; * £« A>:g Asp Glu Gly ; ia S« Ssr 



Ala Lys Gi;i A.r« * l-ys Cys „ >- A-„ *" ?.••„. a Ga? GA ' S.r« 
245 350 ;;S5 

Ala PAA: Ays Ala Trp Ala Vai Ala Arg Asa Ser Gin Arc; Phe Pre ay-. 

260 265 270 

Al« Glu PUS Ala Giu Val Ser Ays lea Val Tar Asp Leu Thr ays Gal 



lie Aia Gla Vai Gla Asa Asa Gla Het Pro Ala Asp la a Pro Ser Lev 

340 3*5 550 

Ala Ala Aso Asa Vai Giu Ser Ays Asp Vai Cy:s Ays Asa Ayr Ala Glu 
3.55 m 

Ala Gys Asp Vai ape Pea Giv Kar ?ha Lea Tvr Glu aVr Ala Ara Arg 

370 375: im 

Hi > , „ < i > v x "> . 

385 390 395 400 



Ays * * \ v-r T ? o Gla 

1.50 455 46G 

Vai Ser Thr Pro Thr Lea Val <3ia Vai Ser Arg Asa Lay Gly Lys Vai 

465 470 475 480 

Giy Ser Ays Cys Cys Ays His Arc Gla. Ala Ays Arc? Mat Ara Cv.'S Ala 

405 430 435 



La Asp Tyx L ae 1 Le 

500 505 510: 



530 535 540 

$45 S50 SSS SSO 

- f n » Aeu 

505 570 5?S 

V<il C.lu Ley Val t,ys Has Ayr?. Pro Ays Ala TAr i. . :? Glu Sin Leu Ays 

580 $85 590 

Ma Val Met Asp Asp Pfte Al;: 



Ps:p >st " Ala 

610 515 520 



<211> 642 
<212> m<T 
<2\i> Homo sapie&s 

Met: Ays Trp Val Ser Phs lie Ser As-a Leu Anc A<s» Phs Ssr Ser Ala 



Apt' ° 1 . A Is 

20 25 m 

MAs; -? „ 1 i i'A < i v ] sxRi 

35 40 45 

Ala ^ > n i ^ v , - - ^ i V >p Val 

50 55 60 

As; - i - i v Cys Val Ai« Asp 

S5 70 75 50 

Qltt Ssr Ala Glu As;j Cy:i As;p Ays P:.;: Asi; His Thr Aeu Ph« Gly Asp 



Ays Aeis Cys Thr Val Al« Thr * * Arg G!p Apr ~ Gly GAu Mac Al« 
100 105 110 

Asp. 0/- v:r Ala Lys Glr Is 'At A,; ry ; lo Cy;; K >\; Gin 
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Asp Va o ^ A . - ; r 

MS 150 155 -SO 

Lyr, Tyr Leu Tyr Clu lie Ala Arg Arg His Pro Tyr PAs Tvr Ala Fro 

^SS 170 i?s 

Giu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Aoe Thr Ala Cys 



Leu Avg Asp Giu Gly Lys Ala Sen Si::: Ala Lvs Gin Arq Lea Lvs r.:vs 

510 215 220 

Ala Sex Leu Gin Ay;; PL* Gly Giu Arc? Ala Phss Lys Ais Pro Ala Vsl 

225 230 235 240 

Ale Arg Leu Ssr Gin Arg E'he Pro Lys Ale Giu Phe Ala Gin Vai Ser 

250 255 

Lys Leu Vai Thr Asp Lea Thr Lys Vai His Thr Giu Ova Gvs His Glv 

zm 2?o 

Asg Leu Leu Giu Cys Ais Asp Asp Arg Ala Asp Leu Ale Lvs Tyx' Lie 

275 289 S85 

Cys Giu Asn Gin Asp Ser lis Sex Ser Lys Leu Lys Giu Cys Cys Gin 



. Gin Lys ser His Cys lie Ala 
310 313 



; Vai Giu Asn Asp 



Qia Let Pro Ala As P Leu Pro Ser Lei; Ala Ala Asp Phe Pal Giu Ler 

32S 330 335 

Lys Asp Vai Ays Lys Asn Tyr Ala Giu Ai« Lys As» Vai Phe Leu Gly 
340 MS 350 

©t ; i ' Pro Asp Tvr Ser Vai Va 

3S5 360 MS 

Leu - , < I TAr Leu ys Cys 

370 375 380 

s Aid Ai» Ays Pre H ;1u iVys Tyr Ale 5 Vai. Phe Aso Giu - 
38S 33(5 3S3 400 

Phe Lys Pre leu Vai Giu Giu Pro Gin Asn Leu Ale Lys Gin Asn Cvs 

■*$5 410 415 



Thr Etc Thr L»u Vai. 



Gin Vai Ser Are A.?r, Leu v : : ; ■ ■■ .-a ■ .-:ea- Ay;, r-.-s > y n- 

450 455 468 

Fro 01 ^ Ala Ays Aru Mec ?\ ' Cys Ala Gin Asp Tyr Leu Sssr Vai 

465 470 47S : 480 

Leu Asa Oi Leu Cys Val Leu His 1 Lys ' ' Pro Val Sar Asp Arg 



Tar Phe Th: 



A; Lys 
S45 5SQ 55S Sm 

Pre. I v ^ v > Ala 

MS 570 S75 

Ala V ; Val Siu Lvs Cys; Oves Lye Ala A«p Asp Lvs Glxx 'Tht Cys; Phe. 

580 585 590 

Ala GIvs Gly Lys Lys Leu Vai Ala Ma Sax Gin M« Ala Leu Civ 

SSS «0p 60S 



.sp Sly S«r Phe S« 



Arg Asp Phe 
630 



<210> 238 
<22I> 642 



Me^:. . Try Val Ss- PAe lis Sar L<?:U Leu Cue Leu PLe S^r Ser Ale 

1 S 10 15 

\ -< , A , _ . V_ _ v v * . ~ c u_x > 

20 25 30 

Glu Aex «su TL.r XI o Lee Asp Asu Leu Ala Ala Arp Asp Phe Ale Aeu 

3S 40 * 45 

- 5. xr L — - ?xsp S a Iks ^ 5 Ser Siu Val 
155 



50 S3 m 

65 7 0 75 ' 80 

Leu He Ala Phe Ala Glr> Tyr Asa Girl Gift Cys Pre Pha Gia Asp His 



85 



SO 



.95 



Vai hys Leu Vai Asa Giu Val 'Thr Glu Phe Ala Ays Thr Cys Vai Ma 

100 105 UP 

Asp -Ah: Sar Ala Giu Asa Cys Asp Lys A.. . Leu His Thr Lau Pha Glv 

11? 130 125 

Asp Lys; Leu Cys Thr Vai Ala Thr Hsu Arc? Giu Thr Tvr Gly Glu Mac 

130 m 140 

Ala Asp Cys Cys Ala Lys Ola Glu Pro Olu Arg As« Olu Cys Pho Ik; 

5.50 lis ISO 

■"la a - ' > \ a, -it, ^ , < c v - < Giu 



Vai Asp val Aet Cys Thr A.; .: HAe His Asp A;;o Qla Glu Tar PAa Leu 

i8o im i9o 

Lys Lys Tyr Leu Tyr Olu He Ala Arg Arg His .Pro Tvr s : h« Tyr Ala 

19S 300 20$ 

Pro Glu tevs Leu Phe PAe Ala Lys Arg Tyr L-V3 Ala Ala Pha Thr Giu 

210 SIS 220 

Cys Cys G'; a. Ala Ala Asp Ays Ala Ala Gysi Hsu Leu Sara Ays Lea Asp 

225 238 235 

Glv; Ley Arg Asp Giu G:Ay Lys Ai;; Lar > Ala Lys Gin Arc: i,;>u Lvs 

i4» 250 255 

Cys Ala Ser , ^ Gia Lys Pha Gly Glu Aro. Ala Pho Ays Ala Tap A A; 

2SD 2$5 270 



? - " i • ta ^ . \ • 



i Glu Cys Ala Asp Asp Axg Ala Asp La 



Ala Cys Glu Asa Gl.a Asy ■■: ?: Ala Ser Lira: Lys Aau '.Lys Lis Cvs Cys 

325 330 3 IS 

fct - " , Asa 

3*0. 345 !•-:} 

Asp Glu Mat Pro Ala Asp Leu Fro Sar Laa Ala Ala Asp Pha Val Gly 



116 



<2ll> 638 
<212> PAT 

<213> ifcso sapiens 
<40Q> 239 

Mat Lys Trp Val Sor ?ne lit- Car Leu Leu Pha Leu Pas S*sr Sor Ala 
1 S 10 is 

Tyr S&r Arq Gar Ls;u Asp Lys Aro ksp Ala His Lys Car Gin Vs! Ala 

20 25 30 

His Ary ?h« Lys As;p l.au Gly Giu Gin Aon Pha Lys. Ala Val Leu 

lie Ala Che Ala Gin Tyr Leo Glr; Gin Cys; Pro Pha Glu Asp His Val 

50 55 60 

i> Leu k i v Thr G e A * v -'s> Th Cy tfsl s Asp 



Glu Ser Ala Giu Asa Cys Asp Lvs Ssr Lea His; Thr Leu Lhs; Gly Asp 

m SO 95 

Lvs h&M. Cys Thr Val Ala Thr Lea Arg Olu Thr Tyr Gly Giu Ha!; Ala 
100 105 110 

Cvs Cvs * !v ' v v > G X < ys "tv Gin 

IIS 120 125 

Hi a Lys Asp Asp Asa Pro Asn Lou Pro Pro Leu Val < Pro Giu Vai 

130 ' 135 ISO 

As» Vol AAA Cys Tar Ala Ana His Asa Asa Giu Gin Thr vne Leu hys; 

145 150 153 160 

hys Tyr L«u Tyr Giu He Al* hrg Arp His Aro Tyr Aha Tyr Ala arc 



Cys; Gin Ala Ala Asp Lvs Aia Ala Cys Pan Leu Pro Ays Lou Abo Glu 

335 200 205 

hen Ay.; Asp Civ; Gly L.ys Ala Car Cev Ala Lys Gin Arg Lsu Lys; Cys 
210 215 220 

Ala Gar Lou Gin Lys Phe Gly Glu Arg Ala Pha Lys Ala Try Ala Vai 
225 2.30 23:5 .240 

Ala Ara Lau Car Gin Ary Pbs Pro Cys Ala Giu Pha Ala Giu Vai Her 
245 250 255 

s so <. t Chs Val R;s Lin Glu 0,- Cys -U G 

250 265 270 



Asp .U55A Asa Glu Cys Ala Asp Arsp Arg Ala Asts Asia Ala Ays Tvr AU 

280 285 

Cys Glu Ass Qlr. Asp :A:u lie Ser Ser Ay;? Leu Ays Glu Cvs Cvs Ala 

290 295 300 

Ly- Pro h&u Asu Via tys Sar His Cys xi© Ala Glu Val Gl a &s« Aso 
305 MO 315 3^15 

GAa Met Pro AAa Asp {..<•=« Pro Ser Leu Ala Ala Asa Phe Val Glu SAr 

355 330 333 



AAA. ' r Vgi 

355 360 365 

Asa A;:.. Leu A?:?- Asa Ala Lys Thr Ayr Glu T •:•.}. Ahr Leu Glu Avs IV;: 

3*fl 575 380 

Cys AAs Ala Ai« Asp Pro His Glu Cy;> Ayr Ala Ays Gal P.he As© Ala 
390 395 ' 400 

£he l<y«s Pro U« Val Glu Ala Pro Gin. Ami L«« Tie Lys 0.1 n Asn Cys 
AOS 410 41S 

Al-« ' < , h ■> < ~ At ! 

420 12S 430 

Val i ys L. Al ?j er Thr Pro Ato Leu Val 

43:S 440 445 



. Gly Aftr Ays Cys 



Pro t 
465 



Arg Get Pro Cys Ala Glu Asp Ayr Leu Cer Val Veil 

♦TO 4V5 480 



Leu i, <«-, ' < U v <. ' . , > ^- ^ 

485 4S0 495 

Val Thr Ays Cys Cys Thr , Ser Leu Gal Arr. Arc Am p X ;:> Cys Phe 

500 £05 510 

Ser AI« Leu Ala Val Asp Glu Thr Ayr Gai Pro Cvs, Glu Phe Asn Ala 

515 526 525 

Alu Ah Phe hr ?he ;G sp Tie C > s 8e> Al.u Lv £ \ 

535 S40 

Acq ''.If, i'Jf i.ys ys ;ln Thr Al« Leu Val 01 i Leu Val , 5 His Lys 

550 55 S 55G 

^ ^ - AU T ». ^ t. 1- v A v - „ ... ; > 

585 5?0 S75 



Ala P.aa -A P. i >s 1 « - . > - tr 

580 585 590 

Ma G.Uj GAa Giy L-ys Ly;s Lot Pal Ala Ala Ser ■■■.In Ala Als Pan Gly 

5*5 SCO 60S 

.ten His; Sar Asp Giy lie PAe Thr Asp Per Pyr Per Aao Tyr A - a Las 

6io 61.5 mo 

Gin Get. Ais Pal Ays ays Ayr' Asa Ala AAa Vai Laa 

625 630 635 



<212> ?P"' 

<2I3> Homo sapiens 
<400> 240 

Mat Ays G;:p PPG. Per Pae lie Ser Pea Asa PAe Pea PAe Per Ser Ala 



Tyr sesr Arg Sar Leu Asp Lys Arg His S*r Asp C.ly Xl« Phe Tbr Asp 
20 25 30 



Vai Pan. Asp Ala P.i.3 Ays J . Giu Vai Ala His; Aaa PPe Ays P:p;> 

50 SS 60 

Giy Pin Gla Asp Pha Ays; Al.;= Paa Pal Paa 1 la Ala Aha Ais Gin 



Ayr Pia 

85 $8 $5 

Vai Thr Gia Phe Ala Ays Via ays Val Ala Asp Ola Set: Ala Gla As.a 

ISO 105 iXQ ; 

> i l s VAGI 

115 120 125 

A*. T »- ~ v , w c s. » a Ays 

130 135 140 

Gla Gio Sara Gia Arg Asa Gia Cys Phe Aeu Gin Pis ay;; Asp Aap Pan 



160 
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lie Ala Arg X>vg His Pro Tyr pha Ty.v Ala Pro G-ix; A^x Aexs A;v? Phe 

•95 200 205 

Ala I ' r T ;s 'ai Siu Cys Cys ; Ai< Asp 
210 215 22G 



< Gis 

260 265 270 

Atxj Phs? Pro Ays Ma Giu iAhe Ala Gix; Vai 5'sr Ays Aexx vai Mhr Asp 

2?S 280 285 

Asxi The Ays Vai His Tbr Giu Cys Cys His 0.1 y Asp Aaa As;x; <31u Cys 

290 zm 300 

Ala t Asp 
305 SM 315 320 

S«r lis Sat 8<*r Ays; L&a Ays Glu Cys Cys; C3a Ays Pro i,«su Asju GAa 
325 330 335 

Ays 3er His Cys He Ala Glx; Vai Ola mn Asp Glu Ac; Pro Ala Asp 



?h« Vai Glu Ser Ays Asp Vai Cys Ays 

iU 365 

Asa Tyr - ! t Ala Ays; Asp Vsl Phs; Asa Gly ^ ?h;s »u Tyr Glx; 

370 375 330 



Ala Ays Tht Tyr Glu Thr Tor Laa Glu Ays Cys Ays Ala Ala Ala Asp 

405 410 415 

Pro > « % s <. •> > ^ <• v x > , x vai 

420 425 4.30 



Ax; 'Tyr Ays PAs Qi a Asa; Aia Asa Asa; Vai Arg Ay;; AAx 
455 460 

'x'6 Gin. Vai S«r Thr Pro TAr Asa Aal Glx; Vai 5s r Arg 



Sat Fro Cys Ala Giu Asp Tyr Aau Sar vM Val As-u Asr< Gin 
500 305 510 



Asp '33!! 'i'hr Tys val Pro Ays Glu Ahe Ass Ala Qlxi Thr T?b<s Th>: Ahe 
S45 $59 5SS 56G 

Hi? Ala A ;?. d .Lie Cys Thr Leu S*X' Gl\; Ays GIw Art? Gla Tie Ays Lys 

5S5 570 S7S 

Gin Thr A • .< Laxi Val GIs U;u Vs.; Lys His Lys A: sys Ala Thr Ays 

580 5S5 S90 

Gla Gin Leu Avs Aha Val Ae-t Ast; Asp Ahe Ala Ala Phi; Gal Gils Gys 

§95 SCO 505 

Cys Cys Ays Ala Asp Asp Ays 01x3 Thr cys Fhe Ma Glu G.Vu Gly Gys 
$3 0 sis e^o 

Ays Pes Val Ala Ala 5«r Gla Ala Ala Lau. Gly Leu 
635 PC 6T3 



<2I1> b47 
<212> PAT 
<GVi.3> Homo sapiens 

<4DQ> 241 

AAA Lys Trp Val s-ss Phe lie Gar Aea Leu ?he Leu ?ne S&r Ssr AGs 
1 5 10 IS 

Tyr Per Ary .A-:. Leu Asp Ays Ary Asp Ala His Lys Ser Gla Val Ala 

20 25 30 



Gly Sss: Ala Giu Asa Cys Asp Ays Per Lev; His Thr Ass ?ha Gly Asp 

85> 90 SS 

Ays Lex; Cys Thr Val a Thr Leu Ary <31tf Thr Tyr Gly Ola Met Ma 
100 185 110 



162 



Kar A -! s Asp As Ays 



Cvs Kir; Ala Ala Asp Avs Ala Ala Cys Asa. A.'-a Pro Ays Asa Asp Glu 

$S 2S6 205 

Caa A.';; Asp Gla Kiy Lvs Ala SSs Sex' Aid Lys Kir; Arp Asa ;.ys Cys 

210 215 220 



Ala Aixt La 



Ays Aea - AAr Asp Lei; i Lys Val Kis * Glu Cys Ay - ^ ~ Gly 

260 269 276 

Asp Ass Leu Glu Cys Ala Asp Asp Arp Ala Asp Asa Ala Ays Ayr lie 

27$ 280 285 

Cys Glu As.s Kir; Aso Pa.;, lie Sar Sar ays Asa Ays; Ola Cys Cys Ola 

290 2-95 300 

Ays Fro Asa Pau Glu ays Ser His Cys; AA . Ala Glu Val Gla Asr; Asp 

30S 310 3X5 320 

Glu Met Pro Ala Asp Aua Arc S»r Pea Aia Ala Asp Ahe Aai Ala Ser 

:l2S 130 335 

Avs Asp Val Cys Ays Asp Ayr Ala Glu Ala Ays Asp Va.i PAs Asa Gly 

340 345 350 



ass Aaa Asa Asa Pau Aia Ays AGs ?y>: Gla AAr Apr Asa Gia Avs Cys 
370 3?5 380 

Cys Ala Ala Ala Asp Fro Hiss Gla Cys Ayr Aia Ays Asi Fhe Asp Gla 

3S5 398 335 490' 

Piss Ays Pro Asa Vsi Glu Glu Pro Gl.u Ask Isau lie Lys Gin Asn Cys 

AOS 41.0 415 

Glu ass - Gia Kir; » Gly Glu Ayr Ays > s Gla Asa Aia Pea Asa; 



163 



v.al Arg Tyr Tnr Ly& Lys Vai Pro Gin Vai Ser Thr ?rc TAr Leu Vai 

«5 440 445 

Giu Vai Ser Arq Aisn Leu U Lys Vai Giy <. t <. f Lys His 

450 4S5 4 SO 

Pro >Siu Ala Lys Arg mt Pro Cys Ala 01 u Ai.p Tyr t«u Ser Vai Vs.] 

4SS 470 47S «8f 

Ask oIxj Leu Cys Vai Lsu His Glu Ays; Thr Pre; Vai Ser Asp Arg 

405 490 495 

Vai Thr Lys Cys Cys Thr Glu .";;•;; .U:« Vol Asr .Arg Arg Pro Cys PSvs 

500 505 510 

Ser Ala Leu Clt.i Vai Asp GXu Thr Tyr VA>. Pro Lys G.iu Lhe Asr: Ala. 

51.5 520 525 



Arg Gin Lie Lys Lys: Gin Thr Al* Leu vai Gir Lea vai Lys His Lys 
545 550 555 560 

PVKf Ays Ala Thv Ly;5 Giu Gin Leu Lys Ala Vai. Mat;. Asp Asp PAe Ala 

SSS BW 575 

Ala f?h® Val Olxx Lys Cys Cys Lys Alss Asp Asp Lys Six Thr Cys Pha 

580 585 530 

Ala € Lys L« ' i Giy 

595 $m 60S 

> I er T x s t Ly s 

610 61S S20 

Qi« \ a > N j - - * fcrg Xy: 

62- 630 635 640 

Ays CIS Ar« Va.1 L'/s Asn Ays 
645 



< 2 1. 3 > Homo s ap i en s 

£AA \- M - ' - "l > P" 

1 5 tO 15 

Tyr Ser Arts 8«r Ass Asp Lys Arg His Ser Asp Giy "Lie The Thr Asp 
20 25 30 



154 



Ser Tyr Ssr Arg Tyr Arg Lys '-in wet Aiis Vai Lys Lys Ayr Leu Ala 

35 40 45 

Ala V&l Leu Giy Lys; Arg Tyr Lys Gin .» ry Vai Ays Ass Ays Asp Ala 

50 55 66 

His Lvs Star Giu Val Al« His Arg Pha Ly«. Asp Leu Gly Qlu Q'hi Ass 

$$ 70 7 3 80 

m& Ays Ala Leu Val Leu lis Ala Phe Ala Gin Tyr Leu Gin Gin Cys 



Arc fne Gi.u As; , > ' s 

Lys Thr Cys Val Ala Asp Giu S«r Ala Giu. A&r: Cys A.?.p Lys .?<•: Leu 

las is 8 xti$ 

Pis Thr Lh-s Giy Asp Lys; Leu Cys Thr VAl Ala Thr Leu Arc; Gla 

130 135 140 

Thr Tyr Oly C>.« Met Ala Asp Cys Cys Al« Ays Gin QJu Pro Giu Ars 

.145 ISO 1SS 160 

Asn Gly Cys Phs Leu Gin His Lys Asp Asp Asn Pro hsxi Leu Pro hzq 

165 170 ITS 

Leu V'al Arg- Pro Giu Val Asp V«l Mat Cys Thr Ala His Asp Ask; 

180 185 190 

Gin i u _ > s > i i A u > i His: 

1S5 200 2SS 



Lys Gin Arc; Lau Lys; Cys Ala Ser Lsa Gin Lys ?hs Giy GA.j Ary AI« 



FAe I A "> j , : ' : > "- , .1 < Alii 

273 280 2B5 

Glu Phe Ala Giu Val Ser Lys Leu Va.i Thr Asn Lsu Thr Lys; Lai His 

290 205 300 

A u x > * St, Xi i 

30S 310 315 ' 110 

Asd Leu Ala Lys Tyr lie Cys Giu Ass Gin Asp Ser lie Ser S«r Lys 

325 330 335 



IS 5 



Leu 
,«la 



■ tax; Leu Giu 1 
US 



Olxs hm M,p £ 
Val Slv Ser J 



. Fro Ala Asp 
i Val cys hys 



htm Pro Ssr Lsu Ala 
365 



Giu Ala 

380 



Pha T,sn; Qly I 

390 



Val Val Lss; Leu Ass- Arc; Ass. Ala Lys; Thr Tyr OAs 



li©u lie hys 
45.9 

?h« Gin i 
MS 

Ss-r Thsc * 



Giu Lys Cys Cys Ala Ala Ala Asp 5 

420 425 

Phe Asp Glu Phe Lys Pro Leu Vol 

Gin Asn Cys Gla Leu Pas G.l. u 3 Irs 
455 



i Ala Leu laa Val Arc? 

470 



?yr Thr Lys 
475 



> His; Giu Cys Tyr 
430 



Lsu Qly Giu tvx T.<ys 
4 SO 



Lys V&i Sfco Gin Val 
400 



; Cys Lyss His 
500 



GU; Val Ser < 
Pro Gis Ala Lys Arg Vat Pro Cys Aia G.Vs 



. Las; : : \ r Lys Val Gl y 
4.95 



: Asy Ares As} Tor Lvs Cys Cys 

S55 



fhr Olxi sm Lm Wl 
540 



Ass;: N - ~ Val 

54-5 550 555 560 

i Lis Ala Asp He Cys 



Thr Lys 
580 5SS 



111 



GXxs Thr Ala i.e-<; val 
530 



i Gla Sir; Cat; Lvs Ala 
605 



loJ " ~ -w , ""fce Yal Giu Lys 

610 61S 



Cys. Cys Lys Ala Asp 
620 



fesp X.-y 3 -~ Civ Lys 

625 630 63S 



166 



<400> 243 

><■«;-. Lys "Var> TTl :Tar PAe Tie Se?: Ley Leu Phs \.-.,. Pne Ler Her Ala 

1. S 10 15 

Tvr Ser A>:« S'sr Lex; Ass Lys Arc; Aso Ala Hiss Lys Ses Giu Val Ala 

2£> 25 30- 

J " ?>sn Phs • Las 

35 40 45 

lie Ala :Aw: Ala Gla Tyr x*u <3lxi Glr, Cys Pro Pass Glv; Asp His Vai 

SO 55 60 

Lys imx V&l Aaxi Glu Val Thr Giu £>he Ala Lys Tar Cys Val Ala Asp 



GATu S« i.a Gl« Asai Cys: Asa Las Li . PAe Gly A 

85 9Q 95 

Ays Las; Cyss TL: Vai Ala Thr Las Arg HLAj Thr Tyr Giy Giu AAA. Ala 



Asa s ' J AG a 

115 120 125 

Hiss Va.l 

130 135 149 

* t Giu Thr PAe Leu Ay 

143 ISO 133 160 

Ays 1 % N Pro 

165 17£> 175 

> I Cys 
ISO 135 190 

Cv.s Git;. Ala Al« Asp Lys Aia Ala Cys; Aaa Ass; Pro Lys Leu A«p Gla 
195 280 205 



AlS Ser Le\; Gin Lys; £>he Gly Liu Arq Aia PSs; Ays Aie Tap Ala Val 
225 * 230 235 240 



WO 2«05/M3m 



Vt "> Arts , Pre Ays; Ala Giu AGs ALi 1 



Ays Ley Vai TAr Asp Leu Thr Ays vsl His ffhr Aix; Cys Cys Hi: 



. V«'i AIu Ash Asp 



330 33 S 



v Gly 



> Hi ss OUi Cys Ayr Ala Gys. Vai *he Asp QI;a 

> 393 400 



Tyr Tht: hys Ays Va} ; ; ro QJo V'a.l Ssr Thr Pro Thr Lea vsl 

43S 440 445 



ssri Gin Leu Cys -> A - i f ' Thr Pro Val S«r Asp Arc; 



Cys p -.s ? Pro Cy. 

SDQ SOS 510 

filii W- Asp -..A:: IV. r 'At Vai ?ro Ays «>« Phe Ax 
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Ary Gin lie Lys Lys Gin 



■ Ala L*U V,sl GI; 



ol Gy:5 His Ays 



Pro Lys Ala Thr Lys 



: Leu Ays Ala Vsl Ha- Asp Asp ; 

570 S7S 



Ai« ?h« Val C-is Lys ' Cys 



Lys; A As Lss Asp Lys Giv; Thr Cv 
585 WO 



lAa S<sr LLPs Try Va.l Thr Ala AAs Asp Lys Lys Thr Ala V&l Asp : 



Gly Giy ' 
i L«u Lys < 



Ary Th: 
6.90 



t Tyr : 
• Cys < 



■ «.\u Thr Lys Cys k&n Pro Hat Gly * 

6i6S 670 

■ lie Asp Lys Arg His Try Ami Sar 5 

638 6:85 

- V«l Arq Als U;« Thr m.t Asp Sar 3 

700 

: He Ary Xi« Asp Thr Her Cya Vol < 



<21l> 72S 

<2X :-i> f.qkq {sapiens 



Lys Lys Thr Ala Vol As 
Lys y&i Pro Val s«r 1a 



. Sex " C- s Ti- - > v > ' -s > Ass 

4d 45 

> Her. <-*-r 0 y Gly Thr Vil Thr , U . u 
SS SO 

Gly Gin Leu Lys .Sia Tyr ?hs Tyr OXu Thr 
119 



M , C Met; !s.p Ser 



U.- as;t> k- Cvs v - I ? Giy Ajcs Asp 

i3o im no 

Ala His Ays Ssr OIu Val A A: H.i.;s Arc; Phe Lys Asp A--;. Sly «lu Clx 

14S ISO .155: 16Q 

Ajr; The Lvs Ala Assy Val Leu lift A'i* Phe Ala Gin Tyr Leu fi.lv; Gin 

US 170 175 

v siw Vol As;; Gl« Va 1 Ph« 

IW) 185 IM 



Givt Thr Tyr Gly 0.1 Met. Ala Asp Cys Cys Ala Lys Gin Klv; Pro Q%\x 



Arg Asp 

260 ?65 270 

~ , Q i < i £ "o N l 

2?S 280 285 

Hi s t-'ro Tyr Phe 'Tyr A 'is Pro GTj a : •• \: PA« Ah* Ala lys Ary Tyr 

290 255 305 

k il& S>hi t ^ Gin Ala Ms As?> Lys i> * CA 

325 330 335 

Ala -« _ „ 

Ala SAAe Ays A'i.?, Tcp Ala 1AA A.A-; Ar« - CA.r ; \ phs - 

Ala Glu Phe Ala Glu Vai S«r Ays I. Val Thx Asp Leu Thr Ays Val 



170 



405 410 
;iu Cys Cys 01 u Lys Pro Leu jU*u Glu S,ys Ser 



lie * * > ! k or; 

435 440 445 

Ala Aia Asp Fhe Vai Giu Ser Lys Asp V.*.l Cys Lys Ask Tyr Ala 



Ala Lys Asp V«i -?h« Leu TXy Mat Pae Leu Tyr Gla Tyr Ala Ary A?y; 
465 4?0 415 430 

His Pro ;• Tyr Sar Pal Vai Leu .Pa; Lea Arg Lea Ala l.yss Thr Tyr 
485 490 



Lys Pha Glr; Ass Ala Lsa; Lea A; . 1 si S Vai Gin 

545 S55 SSO 

vai i x i U .\ Vai 

56.5 5?6 S75 



vai Vai Lea A > 1 L> 



Par Ala Leo 



y's HAe Ala 0.1. u Giu Gay Lys Lys Leu Val Ala 
10 715 720 

?M Gly Ley 



<213> Hasso sapiens 
<4Q3> 245 

Nef Lys Ire Vol Ser {>•>« tie Ser i.e.; Leu Phe PHe Sar Ser Ala 

I S 10 IS: 

Tyr Arst Her Pew Asp Lys Ax-::- Asp Ala His Ays Sur Giu V-s.l Aia 

20 iS 30 

His Arc ?hs Lys Asp Leu G.ly Giu Qlu Asa i>.he Lys Ala Leu Val Leu 

35 40 4S 

SO 33 60 

Ays Leu Val A::rx Giu Vai Thr Giu ?ha Lie Ays "G.; Gys val Ala Asp 

70 75 SO 

Giu - G > Giu . - - ' - iAv Lee His 2 ^ Leu Pus L ly Asp 

§5 SO $5 

lys Lee Cys; The Y*X Aio Thr Leu Acq Giu Tav Tyj. Gly Giu Met hie 

ioo 105 iio 

Asp Gys Cvs Ails Ays Gir; AGs Pro G A: Ars; Asn Giu C.yr Phe hee AG: 

IIS 120 125 

His Lys Asp Asp Ass Are Asn Leu Pre; Ars Lev: Vai Are Pro Gls val 
130 135 140 

Asp Val Gee Cys Thr Ala Ghe His Asp Ass Gle Giu Thr PHs Leu Lys 
14S ISO 155 ISO 

i.-vs. Pro 

155 170 175 

1 ' „ -a- r i Cys 

ISO 1S5 100 



Gys s - ' , - - - 

195 200 



172 



WO t« 



Leo Arg Asp Glu Gly Lys Ala Csr 
216 215 



Ala S«r Leu Gin Lys Phe Gly Glu 
225 230 



Ma Arq Lou Ser Glu Aru Phe Pro 
245 

Lys Let) Pal Thr Asu Lev Thr Lys 
260 



Sox Liu Lys Gin A.v .> Lou Lys Cys 
220 



kta Ala Phe Lys Ais Trp Ala v&X 
235 24 0 



Lys Ala Glu. CPs kls Glu Val Ssr 
25® 255 



Veil His Thr Qlu Cys Cys His Sly 
265 270 

Arg Ala Asp Le;; Ala Lys Tyr lie 



Lys Pro i 

Qia mt. j 

Lys Asp "■ 
Mes Pus 1 



Lou Leu } 
370 



Cys Ala j 

335 



■js Ser His Cys lie Ala Glu Val Glu Asa Asp 



> x««u Pro Ssr 



L«u Ala Ala Ass 5 
330 



> GIu Ala Lys Asp 
345 



Val PA-* 3 
350 



■ Tyr Glu 
t kxg Lfeii 
i Ala Asp 



i Axg His Vto Asp < 



A'ia Lys 
375 



Tyr Glu Thr Thr L«u Gla Lvs Cys 
380 



■em m* <3ia < 

3S0 



? Asp GIu 
110 



420 

'fhr Lys 



Glu Val 
450 



Lys V<sl Pro 
440 



:C:s: Arg Asu Lss Gly Lys 
455 



Tvr Lys Phe Gin i 
425 

OIn Vol Sep Thr ; 



i Ala ; 

(- Gl-U : 



Cys Cys 
Ala 01 u Asp Tyr Lou Ssr 



Val Gly Sbz Lys ; 

460 



Val Vol 
480 



■ Val Ssr Asp Arg 



! Cvs Cys 
500 



Val Leu His i 
Thr Glu Sex Lou Val Ass Arg htg Pro Cys Phe 



1?1 



Pbv: TAr Phe KiE Ala Asp:.- .tie Cys Tb.r A-su S< : r Gl;3 
535 540 



; Ala Thr Ays Clu Gin L«u Lys Ala V'al Met Asp Asp ; 

565 570 ! 



r - -,i . A:sp ?P:o Ala 



610 
Ser 



AA v G lii L>:;« iAsi: Va S. < 

620 



Giu 'TA'p \A: • T>v Ala /• : Asp Ays Ays Thr Ala Val , 
S3Q 635 



■Gin Leu Ly;s Gin Tyr Ah« Tyr \A lav Ays Cys Asso Pro Jvc.t. Giy ' 



; '31 ss Gly Cys ' Gly lie '- > Ays Ary His Txp Asr ; 
675 680 S85 



«4S0> 246 



Sei ?ha i:u; Ser Aei; Aeu Aha Asp Ahw 3er : 



; :a > 3 Gly 



1?4 
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"al ' 

40 45 

Val Asp Met Ser Oiy C':.\ 1\> V&l Thx Val Le 



60 



lie Asp Thr 



Thr Thr Sirs 



Sex Cys Val Cys Thr Leu TAr T.. a I,ys Arg Qly Arg A:K|> 



; Sex Olu Val Ala His Arg Phs hy& Asp he 
150 iss 



ISO 



Asn T..VS j 



; Val Ays Lea val As« ( 



Arg , 
Arg } 



Ala L-ys. Qix; Ola Fro <: 



Arg Ayo G.Va V&l Asp Va.< Met. Cys Thr &la Pha His Asp 
260 265 270 



Thr. ?he Ixaj Gys Lys Tyr Aea Tyr <31u II* Ala Arq Ar« 
230 285 

Phe Tyr Pro <. U 1- i ^ - <. Ph« Ala ^ Arg Tyr 



WO 2«05/M3m 



Alii Lys Gir; Arc; Leu Lys Cys Ale Ser Leu : 
540 3« 



; lsu Ala Lys Tyr lie Cys Glu Ase Gift Asp Ser lie Ser Ser 

405 41.0 415 

: Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser Bis Cys 
420 425 430 



i.u> 



Aid ■ - . i Giu 



Ala Lys As» Veil Lhe Leu Ciy Jfet She Leo Tvx- Glu Tvr Ale A:-:y Arg 
465 470 475 480 



ii 



Ala Ais LSD Lro Hi s ( 

510 



Mr; Leu lie Lys Gin Ass Cys Glu i.au ?Le Glu Clr; Leu Giy Glu Tyr 



ys Phe Gin As;:; Ala Leu Lao 'Ail Ary Ty?; Thx' Lys Lys; V«l Pro Cln 

43 550 SSS 566 

si Ser Thr Pro Thr Leu Vsl Glu Vsl Ser Arg Asn Leer Gly Lys V&l 

565 570 ' 575 



al 6er Asp Arg • 



yhe Ser Ale Geo Glu Val } 



Val fx i He 

645 650 655 

Cy;; Thr Lew Ssr Glu Uys GU; A?:g 0.1. n lis Lys Ays Gin Thr Ala h?su 
6fi0 S65 670 

V&l Ola Ley Val Lys H.. •:. Ly& Pro Lys Ala Thr Ays Gii; Gin As>a Lys 



Asp X - " Ala 

70S 710 715 720 



Ala Ssr Gin Ala Ala Leu Giy hen 

7.2.5 



<210> 247 
<2U> PRT 

-.11 1> Homo sapiens 
<400> 247 

3$8t J»y& Trp Val S-ar PAe lis Ser L-su L<a« Imx ?h<& S©r S<sr Ala 

1 ' 5 16 15 

l'v.; S«r I:.:.; Ser L-n; Aay Ays Axe Asp Ala -lis Lys; Sex Giu Val Ala 

20 as 30 

His •> N \ i.-S!! 

35 4Q 45 

He Ala the Ala Glr: Tyr Leu Gin Gin C'ys Pry ?.h-a Glu Asp His Val 

SO 55 60 

> L«u Val Asn Glu Val Thr Glu ?he Ala Ays Thr Cys Val Ala Asp 



G.U; Asp 

SS 30 95 

Ays; Leu Cys Tnr l?al Ala Thr Lev; Ara; Ol.u Thr Tyr Qly Glu mt Ala 

100 105 11.0 



Asp : N - •> l ^ n Ay s 

14.5 150 155 160 

Ays Tyr Leu Tyr Ola lie Aia Mo Arc, His Pre Tyr ?iva Tyr Ala fro 

165 170 175 



17 7 



Giu Levi Leu PCs Cue Ala l-ys Arg Tyr Ays Ala Ala Ahs ' 
180 185 : 



; Ala Cys Asa Lev Pro Ays; As-s Asp v 



li&u i»ys Cys 



Gin Lys Ph-a Giy 01 U Arc; Ala PA* Ays Ala 

230 23S 



Cys 01 u Ask Gin Asp Se>; H» Ser Ser Ays hms hya Glu < 
238 305 



Ays; Pro Leu Lea C) u Ays Ssr H 1 s Cys He Alii Gla Val 
303 310 315 



(»Ju A.sn Asp 
320 



'Gla «»t .?rs> Ai« A:js:> Leu Pro Oar Leu Ala Ala Asp ?hs : ' 
325 330 



. Ola S<s: 
335 



Ahe L»u Gly 
35-3 



AAe Leu fyx" CIu Tyr Ala Cry Axe His Pro As;:, 'Ayr 

355 360 365 



ys Ty.r Als Ays 
395 



Val - " ^ Ays 

40S 410 



; Asu Oly Glu Ayr Ays Fb« OAs Asn 



Gi.» Asn Cys; 
415 



AI Arc; Tyr CAr Ays Lys Val Pro GAu Val Ser Chr Pro 
435 440 445 



450 -4S 5 

Pro Gin Al« Lys Ary Met Pro Cys Ala Glu Asp , 



Lau Asr 31a U - Leu hhs Glu i " * - a -ei N Arg 

485 490 495 

Vai Thr: Lys Cv:s Cys Thr Giu Ssr Leu Vai Asa Arc: Ary Pro Cys ?h>a 

5QS 50S 5X0 

Ser Ala Lsu GXu Vai Asp Thr Tyr V<u Pro Lys CI a Phe Asr> Ala 

SIS 520 525 



545 550 555 560 

Lro Ala 
S6S SSfll S75 

Ala Phe Vai GXu Lys Cys Cys; Lys Aia Asp Asp Lys Gla Thr Cys fTe 

580 585 590 

Ala Glo Giu Glv Lys Gv;s Lex; Va.l Ala Ala Ser Gin Ala Ala Leu Gly 

5&5 S0O 605 

Leu His Oer As-o J'ro Ala Arc? Arc; G'iv Glu Leu S«r Vs.l Cv.s Asp S«£ 
610 615 630 

S25 630 §55 540 

Ser Gly Gly Thr Vai Thr Vai Leu SXu Lys Va.l Pro Vsl Ssr Ly« Gly 



> ! n y;; Arg > > f Ser Gin 

£80 685 



Gvs Arq Thr XL r Cir; 5~r Tyr VaX Arc; AX a Leu Thr Vec A?,» Ser Lvs 
690 695 700 



L-vb Cys 
70S 710 715 720 

Thr Leu Thr ih Lys Arg Gly Arg 



<2U> 7.LS 
<2X2> ? 

</.'l'i-' Hc»o sapiens 
<40C» 248 



179 
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Met: hys Trp Val Aer PAs ; U Ser Lea Leu PAe Lee AAe Ses Se.r Ala 



As Ssss: Q'i'.x Try Va.i Thr Ale Ala Asp 



Lv-3 f..y$ ' - Aee ( 

50 55 SO 

.•ys Val Pro Val Ssr Lvs Gly Qlft Lee Lys Oie Tyr hhs Tyr Glu 1 

a 

Tyr Thr Lys Glu Gly Cys Arc; Gly lie. i 



70 



hys 

i,ys 



Cys Assn Pro He*. Sly 

Are His; Trp Asr< Per 

100 

i Levi Thr K«e Asp Per 

IIS 



90 



95 



Cle Cys Are Thr TAr Gin A«r Tyr Val Arg 

195 110 



Lys. Lvs Ary lie Gly Pre Arc; Phs lie Arc; 

120 1.25 



: Aso Thr Ser Cys Val. < 
130 



. Ala H is: Ar Phis Lys Asp Leu Giy Glu 

i 155 



Cys Arc PCs Glu Asp PA s 

3,80 

Ala Ays Thr Cys Vsl Ai A 
'tb Pis Thr , Lhe Gly 



He Ala Phe Ala Gin Tyr Leu Glx> Qln 
3.70 175 



Val. Lys Leu Val Ass Glu Val Thr Glr: Phis 

ass im 



Lsp Glr Per Als Glr Asa Cys; Asp Lys : 

S00 305 



Asp Lvs; Leu Cys Thr Val Pie Thr Lee < 

21S 220 



: Ala. .Asp Cys Cys Ale Lys Gin Glu Pro c 

235 ; 



; G1;j His Lys Asp Asp Ass. Are Ass Leu : 
250 2S5 



LAI Are Pro Glu 
260 



Val Asp VeX LLC: Cys Thr Ala Lee his 

265 276 



' Lei; Tyr Cle He Ala , 



Ayr Phe Ayr Ala Pre Ale Leu Lee Abe Pne Ale Ays Msg 
295 300 



Pys Ala Ala Cos Thr Glu Cys Cys 
305 310 



:lxi Ala Ala Asp Gy» Ala Ala Cys; 

315 320 



Sar Lsa Gin L-ys; PCs G;.y f 



Ala Gin a?u. :■■ l s Glu VaG Sar Lys 



His Thr Glu Cys Cvs; Kiss Gly Asp 
38$ 390 



L-au Val GPa: Asp Lei) Thr Lys: Vai 

3 SO 



Lss Cava Giu Cvs Ala Aso Asp Arp 
395 400 



: Glu Asr, Par; Aso 3er Pie Boss Ser 
410 415 



Lys Los Gys Gls Cys Cys; 01 o Lys ; 
430 



r A Pa CPs Vai CPs Pan Asp GI a 1 



> ; Las; 

485 



Sly Thr Thr Leu Ola Lys; Cys Cys 
500 



teu L«u Arg L«;i Ala Lys Thr Tyr 
490 495 



Ala Ala Git; Aso Pro His Cl« Cys; 

505 SXO 



• Lys Pro Pau Vsi Gla CPs Pro G ; : 

S25 



Gsn Leu lis Gys 01 r, Asr; Cys Glu 
530 535 



Lisa Cls Asa Ala Cea Lea Va.l 
55a 



Lsrs Phss Glu Gls Cos Gly Glu Tyr 

540 



555 560 



QXk Ala T.ys Arc tfcl' Pro Cvs Ala 
583 590 



i A;;.;: Gin X»«u Cys; V'al L&u His; Glu 
60S 
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Ays Thr Pro V'al S«r Asp Ary V&l Tax Lys; Cys Cys TAx GIu Ser A&a 
610 61 5 620 

Val Asa Arg Axg Pro Cys Pha Ser Ala Lou Ciii val Asp Gla Ha" Tyr 
625 630 635 S40 

V«l Pxa Ays Glxs ?ha Ask Ala Gla Tar Phe TAr Pho His Ala Asp lie 
MS 650 655 



Ala XG.a 

690 $95 ?00 

Asa Asp Ays GIu TAr: Cys Poo Ala Gla Clu Gly Lys; Ays Gs;x Val Ala 

705 71ti ViS 720 

Ala S«r Gin Ala Ala Aaa Gly teu 

125 



<210> 243 

<21l> S01 

<2i2> PST 

<213> hojso 'sapi©x>s 

<400> 24S 

a " a 1 f * i c > t ^ 

1 5 10 15 

Tyx- Sax Ary Car Lou Cap Ays Axy asp Ala His, Ays Sex Giu Gal Ala 

2Q 25 30 

His n > j Lfcsx 



tlfi r A* 1 1 y iV 'K 1 j Hr-xi 
50 55 60 

Ays Lou Val Asa Cix; Val Thr Clu Pha Ala Ays Thr Cys Val Ala Asp 

kg 70 75 60 



Cys Asp lys Sax Lou Pas Tax' Pea aha G.y 



Lys L o 1 < a < H V* 

100 105 110 

Asp Cys Gys Ais Lys Gla Clu ?xo Ciu Axp »sn CPs Cys Pho Asu Gla 
IIS 120 125 

His Lys Asp Aso Mtt Pro As* Pas Pro Arg Aaa V«,X Arg Pro G.ixi Val 



102 
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- 



His Pro Ayr ?he Tyr Ala Pr 



Ala Asp .by:; A'L->. Ala Cys Lev; iaa, Pro Lys Lou Asp < 



Lau C y s 

2X0 215 220 



k\& S&r. 

245 .25.8- 255 

Lys La a v«:j. Thr Asp Thr Lys vai His ?h.v OIu Cys Cys His ely 

Asp Lau Leu Liu Cys Ala As's Asp Ara Ala Asp Us; Ala Lys Tyr Xi« 

27S 280 285 

Cys CLlu Asn <3'J.a asp Ser lie Sar ser Lys Laa Lys Ola Cys Cys SSu 

3 9-0 295 -30.0 



i Lys Val Lha 



Lys fro Lea Vai Gl a Gla s?ri3 Gin Asa L-a;; ile Lys 01 n Asa Cys 

405 410 415 

Laa Phe ^ Gin Leu CL bh Tyr Lys Hxe Qln Asa Ala L Leu 
420 425 450 

Arg Tyr Thr Lys Lys Vai Pro Gin Val Ser Thr Pro Thr Lay. Val 



1ST 



445 

. Gly Par ilys Cys Cys Lys 



Pro S]« Ala L.ys Arc; Mar Pro Cys Ala Ciu Asp Tyr Leu Par V«] Va.1 
465 470 475 480 



•Pal ^ \ , s a PPe 

500 505 51.0 



Olu TPr Phe PPr Pha- Pi.::: Ala Par 1 1 a Cys Thr Par Par Glr Pya Ola 

530 535 540 



565 

Ala. PPa Val CPi a Pya Pya 



V<sl Ala Ala i Gin Ala Ala ) 



Pins- Pro Paw Pro Ala Gly Pya Arc? Pro Pro Glu Ala Pro Ala Gl; 
SlO 615 520 



la Pya Arg P<;;« Pya Asa Sea 



Pan OP/ 
S90 6S 5 700 

Asn Are Oly Cys Pa: Ley Thr Ala lie Hi a P<sis Asri Val Thr Asp 



Pay S<ar Cys Asp Ala Ala Gla Thr Thr Tyr Pay Pya lie Pea ■ 



131 



n fcx n - - ? 5- ys 

755 760 ?SS 

Cys Arc; Pro XI & Ala PAe Asp Ass Asp Ass Ser Phe Aaa Asp Asp Asp. 

770 775 780 

Aau V<sl Ty >' His lie t,%P. Arg Lvs Ills Ssr Ala Lys A: i Cys Gly Cys 

785 7S0 795 8S0 



<2X(i> 250 

<2ii> mi 

<212> i-'RT 

<213> Kosro sapiams 
<:400> 250 

Me:: 1.-V3 Trp Val S«r Pha Tin Set: Leu Use Pb« f'he Ser 3s;r Ala 



Arg Ser ';*!.) Asp Lys Arg Phe Pro Lei; Fro Ala Gly Ays Arc 



; Asp Arc; Sar Pes Gly Arc? Arc? Arp s 

40 45 



Pre; 



Ar lis 



i -3a u Arc 

is m s>$ 

Ass Arg Glr; Ala Ala Ala Ala Gere; IGc; CP a Asx; Sar Arg Gly Ays Gly 

100 105 110 

Mi ^ > ^ ' \ . " „ v . '•" " lie 

IIS 120 125 

His )i' 1 t I ~ T s Glu C-Iv 

130 135 140 

Psa lis >'):■': Arg Ty;.- Cvs s'er Qly Ssr Gys Asp Gla Ala G.Hi Thr Thr 
145 ISO 155 ISO 

* ~ s * , N ,>.., ^! i La, ^ "Ui v J. 

im 170 175 

Asp Lys Val Gly Gin A lis Cys Cys Arc; Pro lie Ala •••ho Asp Are Asp 
180 185 190 



Ass Ser Ph& Lav Asp n Asa Leu Va.l Ayr His lie Leu Ar« Ays His 



Ssr Aia bys ,';>, C>'i GA, >V _ . y „ - , - V s Ala 

210 215 220 



lie Pal 
245 250 25S 



Pi a Ser Al,s Qla Ask Ays Asp Ays Ssr Leu His TAr Lea: Area Gly Asp 

275 200 285 

Ays Leu Cys Thr vA;.! Ala Thr Leu Arc Glu Thr Tvr Giv ATe H™c Ala 

230 295 300 

Asp Cys Cys; Ala Lys Gin Glu Pro Glu Arg Asr< GAo Cys Fhe Xrfssi 'Qln. 

305 510 "$13 320 

His Ays Asp Asp Asm Pro Asm A«u Pro Arg Val Arg 1?ro CAUs Vs.! 

325 330 335 

Asp Val Met Cys TAr Ala PAe His A«» Asa Gla Glu TC r Phe Leu Ays 

340 345 2SQ 

Ays Tyr Asiu Tyr Glu Tie Ala Ar e Ary His: Pro Tyr Ape Ayr Ala Fro 

355 360 365 



. La- a Leu Axe Lys Leu Asp Glu 



Ljsu &.rg Asj < % < - 1 1 

405 410 415 

Ala Ssr Lea Gin Lys Phe GUy Glu Ary Ala Phe Lys; Ala A'v Ala Val 
420 42S 430 

A la s -v * o " ^ - - ? \ , - - \ ■> » Ser 

435 440 445 

Ays L®a y«l Thr Asp Lsu Thr Ayr Val His Thr Glu Cys Cys His Gly 
4S0 4SS 460 



Cys Gla As;:: Pie Pay Ler lie ear Ser Ays Ley Ays Gla Cys Cys Glu 
485 490 495 



Lys; Pro Lew ; 



Lys S<sr His Cys Il» Ala Gl;.; Vsl 



Pro i 
315 



Mot Phe L»ii Tyr GL 



535 540 

Tyr Ala Arq Arg Kiss Pro Asp Tyr Ssr Val Val 
550 SSS 560 



STo Ola Asa Leu lie Lys Gla Asa Cys 



- Ai-:« Aso l.-v-x Gly Lys Vol 



Lys; Cys Cys Lys 



j Ayr 
§50 66 5 



00 
. S®X Asp i 



Ass La 



: Tar Thy Mis Ais. Asa lis Cys 7Tr ass 5s:: Gas Lys ; 

725 ?30 73$ 

: Lys: Lys Gin Thr Ala Ley Tai 



t V&l Ly 



Ala Thx 



lsp 1 Phs i 
7 IT 760 765 

: Val GIsjl Lys Cys Cys; Lys Ala Asp Asp Lys G.U* Thr Cys i 
i 77S 780 

i Giu Oiy Lys Lys Tea Val Ala Ala 3«r Gin Ala Ala Leu < 



187 



Paa 



<450> 251 

Met Lys Trp Pal Set Phs He Set Leu Pea PAe Lea YAe :1a- Per Ala 



J Sar Arg iP hr , Asp pys: Ar« Asp Pis Hi a Lps Per Gia i Ala 
£0 25 30 

■v ^ , ^ - > V i P?su 

35 48 ii 

lie Ma fds Gin Tyr l«u Ola Gin Cys Pro Phe Gix; Asp His Vsl 

SO 53 68 

r,ys? Lssu Va.\ Asr. Glu Vai Thr Six; Phe Ala tys Thr Cys Vai Ala Asp 

«3 TO 75 88 

Glu sm Ala OXu Ask Cys Asp tys Ser Leu His Tisx Laa ?h-& Cly Asp 

L.ys I*u Cy.s Thr Pal Ala Tta Leu Arg GX\s Thr Tyr Giy Ola Met Ala 

106 105 lio 

Asp Cys Cys Ala Ays Ola GPa Pro Glu Arg Ask Ola Cvs; Phe Lea Gin 

115 1.20 125 

Bis r- As i 3 r - i 

130 OS 140 

Asp Pal Pet Cys Thr Ala Phe Has Asp Asa Ola Giu Th>: Phe Gau Lys 

145 ISO 15S ISO 

Gea IP > , pro 

1S5 170 175. 

Gix; x < . 1 „ Cys 



WO 2«05Aia3m 



T,ys Ais Glu Pn.a Ala Glu Val ; 



vyi r " , - „ ^ Th- . . Cy; Cvi. ai : , Cly 

260 265 270 



ays Asp Val Gys; Lys Asa Tyr Ala Gia A.I a Gas Asp Val fGa- i.aa Gly 

340 345 350 

Mat Pba Cau Tyr Glu Tyr AG: iir; Arc? Pro Asp Tyr Ssr Vai -f-.l 

ib'i 350 3SS 

Lau T,e\i Leu Ary Leu Ala Gys; Tar Tvr Gia Tar T;;r Leu G.i.u Gys Cvs 

37 D 375 ?580 

Cys Kih A A a Ala Asp .Pro His G.lu Cys Tyr Ala ays Vai Phe Asp Ola 



.. Geu Gly Gla Tyr Ays Pha Gin Aaa Ai« Leu Ley 

425 430 

; j,ys Vai Pro Gin Vai S«r <?hr Pro Tax h&v. Val 



Pro Gia Ala Gva. Ara Gar Say; Cys Ala Giu Asa Tyr Lay Gar Val Vai 

46 S 470 475 48a 

i,aa hin Gia .Gaa Cys Vai Leu His Glu Lys Tar Pro v«i Sar Asp Arc; 

465 430 495 

Vai Phs 

500 ' 565 510 



>h 1 Ua Asc iU f,vs Thr ■ N G T > a Glu 

$30 535 540 



189 



Arg Gin lie Lv;s Lys Gin. Thr Ala Geis Val Glu Lsu Val Lys His Lys 

545 550 355 5*0 

Pro Lys Alii Thr Lys Giu Gin Las. Lvs AGs 1GG Met sp Gs;;s PGe Ala 

565 570 .575 



XI > - u C- . 7K t u - X - -> - Giy 

555 60S 605 

Lew lis Txp Met Cvs Arq Giu Glv Leu Leu S*r His Arg L«u Giy 

610 fits 620 



lie Ass 
645 S50 S5S 



A-:q G.Gs I..es GIGi V«I A?y; Gal 



Ala > " ^ ■> N G 

725 730 735 

Ara i s N 01 s>. 

?40 745 750 

Pro Cvs cvs Arq- Pro 'i'hi ALa T r r Giu Asp GGs Val Ser ?hs Lev A:so 

755 760 76S 

Ala N j s 

770 775 700 



<212> r-i-T 

<2I3> Kama sapiens 

<40S> 252 



WO 2«05/M3m 



1 5 10 15 

Tyr Sex: Arq Ser Lex; Asp Lys Arg Ala Arc; Lay Giy Aia Aru Pro Cys. 

20 25 38 

Giy Leu Arg Glu Lev; Gla Val Arg Va! Ayr Qla Leu Giy Leu Giy Tyr 

35 40 45 

Ala iAer Asp Glu Thr Val L - * - ,v 

so $5 m 

Ail: Ala Ala Ary V'al ; ppr Asp Lei; Giy Leu Asp Arg Leu Ars Gia Ars 



Aru ;A:o 

m 90 95 

Thr 'i ■• • Tyr Liu Asa Glu Val Ser PSe Leu Asp Ale His Ser Ars Pyr 

100 1(55; HO 

His The Val His Gl 



His Lys Osr Qlu Val Ala His Arg £h« Lys Asp Lex; Giy Glu Glu Asa 

130 13$ 140 

Pha Lys; Aia Leu Vai Lau lie Ala sc e Ala Gin Tyr .Gas Gin Glxs Gys 
MS ISO 155 .1 68 

Pro Ph« Glu Asp His Val Lys Lex; Val Asn Glu Val Thr Gia ?\he Ala 
165 170 175 

Lys Thr Cys Val Ala Asp Gia Ser Ala Glu Aso Cys Asp Lys Ser Leu 

160 185 ISO 

His Thr Leu PLe Giy Asp Ays Leu Cys Thr V«l Aia Thr Leu Arg Glu 

.195 200 205 

210 215 220 

As;;-; Glu Cvs " Asa Gin !A» uva Asp Ass> Asa Fro Asa Leu Pro Aro 
22S 230 23S 240 



Pro Lvs 
2?i 300 285 

Ala Ala Aha - Gia Cys Cys Gin Ale Aia Asp i Ala Lis Cys Leu 
290 2§S 300 

L<su Pro Lys Leu Asp Glu t«u Ars Asp Glu Giy Lys Ala S«r Sac Ala 



131 



Lvs On ^> > is i Cys Ala Ser , Gin - * >. Gly Glu Arc; Ala 

325 3.30 335 

Phe Lv& Ala Tra Ala Vai Ala Arg Lava Sar Gin Arg AGs Pro Lys; Ala 
340 345 350 

Glu Phe Ala Glu Val Ser Lys Lau Val Thr Asp Gaa TGv: Ays Val His 
355 360 365 

Thr «i« Cvs Cys Has Gly Aao Aeu Lsa; Glu Cys; Ala Asp Asp Arg Ala 

370 375 380 

As.o Leu Ala Ays; Tyr He Cys OA a Asr; Gin. Asp Sar Xla Gar S&r Lys; 
3SS 3S0 335 400 

Aaa Ays; Glu Cys; Cys Glu Lys Pro L«a; Leu Ola Lys A:-r His Cys He 

48$ 410 415 

Ala Glu Val Olu Asa Asp Gix; Mac Pro Ala Asp Leu Pro Sar Leu Ala 



Lys Asp Vsii P;v_> At*u Gly Ms;t >'A : - Leu Tyr Gla Ayr Ala Arg Arci His 
450 455 460 

Fro Mp Tyr Sar Val Val Leu Lax; Lmi Arg t«u Ala Lys; Thr Tyr Glu 

MS 470 4?5 430 

s U - x , o s < v - - 1 a Gsg lis Glu Cys Tyr 

485 490 435 

Ala Ays Gal AGs; Asp Glu Pha Ays Pro Leu Val SXxj Ola Fro Ola Ash 

$M 50S 510 

Pea lis Ays Gl« asr Cys Glu Lea APe Glu Ola ;A:u Gly Gix; Tyr Lys 

515 S20 525 

Pha Gin Asa Ala Leu Lea Val Arg Tyr Thr Ays Ays; v.W Arc Gla Val 

Gar Thr Pro TP?;- Lex; Gal Glu Val a &X ' Gag Asa. Lou Giy Ays Vai Gly 

545 550 SSS 560 

:A; r Ays Cys Cvs Ays His Pro Glu Ala Lys Arg Gar Pro Cys Aia Glu 

585 579 575 

Asp Tyr Leu la; Val Val la , Asa; Gin Gaa Cys Vai Lou Gas Gla Lys 

580. 585 590 

Thr Pro Gal Sar Asa Ara Vai Thr Ays Cys Cys; Thr Gla Gar Las Gal 

sss am 60s 

Asa Arg Arg Pro Cys Aha Gar Ala Lou Glu Vai Asp Ola Thr Tyr Val 

192 



Pro Lys Glu Pha Aaxi Ala Gil. 
615 630 

Thr Lsu Ser Ola Lys Ola Ar<$ Gin lis Lys Lyrs Gin Thr .Ma Leu val 
545 S50 655 

Qlxi Lea Gal ays His; Lys fro Lys Ala Thr Ays Gla Gin Leu Lys Ala 
S60 665 670 



Asp Ays Glu Thr Ova Lhe Ala Gi.e Ola Oly Lys Ays Lev* Vai Ala Als 
690 SS>5 ?0S 



Ser Gin Ala Ai« Le-i Glv Leu 
70S 710 

<>I0> 251 
<211> 728 
<212> FAT 

<2U> Hosso sapiens 



Met Lys; Tip V-al Sea Phe lie Oar Leu Aae PAe Leu Pha Ser Ssr Ala 

I S 10 15 

Tan: Ala 

20 25 30 

His Arg Phe Lys Asp Leu 01 y Liu Glu Asa Fae Lys Ala Leu Vol Leu 

35 40 45 

lis Ala phe Ala Ola Ayr Lea Gin Glrs Cys Vto Phe Glu Asp Hiss Pal 

50 55 50 

Lys at Vsl T - > *s 

65 70 75 80 

Glu Ser Ale Gla Asa Cys Asp Lys Ser Lea His Tar Lea Has Oly Asp 

85 so m 



His Lys Asp Asp Asa Pro Asa Lsa; Pro Aag Leu Gal Gag Pro Gla VGl 
.1 3() US 140 

145 150 1S5 ISO 

Lys ayr Lea Tyr Ola lie Ala Arg A»g Mis Pro Tyx Phe Tyr Ala Pro 



1?Q 



Cys Glii Ala Ala Asp Lys; Ala Ala Cys 
195 500 



Lax; kn-\ Asp Gla Gly Lys < 

210 " : 



Lys Ala Ala PPe Thr alx; Cys 

Lau Laa Pro Lys Lea asp Gla 
5 OS 

Ala Lys eift Arg Lsu Lys Cys 
220 



Ala Ssr Lea. Gin Lys s-hs 
225 230 



Gly Glu Arg 
PHe Pro Lys 



Ala LLe 
235 



Lys Ala Trp Al<s Val 
240 



Ala Glu F.aa Ala CP,: Val Sax: 

250 255 



i Thr Lys Val 
265 



Cya G'Ui Asa. Gin Asp Ser He lar: Se.x 

230 2SS 



Lys Fro Lax; Lea Gly Lys 
305 110 



Glu 



■ Ala 'Arg Arg 
3 SO 

, Lys Thr Tvr 

i His Glv Cys 

i Gla Pro Gin 

Gly Gla Tyr 
425 



His 

Lys Lew 
lie Ala 

n r > 

. Ala Ala 
Ala Lys 
His Pro 
Giu Thr 



Gvr Ala 
595 



i/sl L 
435 



Arg Asa Lea ; 



Pro Glxs Ala Lys Arg Me;; Pro ays Ala 



410 

Lys mm 
Vai S«r '. 
Gly Ser 
Gla Asp 



Siu Cys Cys His Gly 
270 



tmx Ala Lys 1 



Lye GIu Cys Cys 
300 



Gl& val (Siu -&sn Asp 
320 



Asp ?he Val Glu Ser 
335 



Asp Tyr Sar Val Val 
35S 



Lys val Pas Asp 



Lys Cys Cys Lys His 
468 



Tyr Ley Ser Pal Val 



111 



WO 2»05s;h3m 



Lev; Asn Gin Ley Cys; V&3 Leu His Giu Lys Thr Pro vaG Ssr Asp Arg 
485 490 495 

Tail Thr Lys Cys Cys; Thr Glxi Ssr L«u Vai Asn Arc; Arg Pro Cys Lhe 
3 (.50 505 5.1 0 

" r X $ y 1 ' N v. >. i y i 

515 520 525 

Giu Thr Shs Thr ?he His Ala Asp He Cys Thr Leu Set: Girt Lys; Gin 

.530 535 540 

A>:« Gin lie Gys Lys Giu Thr his Lsu VLI Liu Lsu V«l .Lys His Lys 

545 5S0 S5S 5SQ 

Pro Lys Ma Thr Lvs Giu Glr, Lou Lye Ala vaL ryr: hup Lay Lha Liu 
SSS 570 575 



Leu Tyr: Ala. Liu His hys her His Ary G.Vy Giu Tyr «*r Vai Cys Asp 

510 BIB 6:20 

Giu Ses Lou Try Vai Thr Asp Lys Cur Ssr Ala lis Asp rie Arg 

625 $m. sis 6.40 

Gly his Glr- Vai Thr Vai hs;r Gly Giu He Lys Thr Gly Asa Sex Pro 

645 ssb 

Wl t i L " "> N Vai 

SS0 SL5 670 



hr Ser 01 s Asu Asa Lys 



; Vai Gly Try Ary Try hie Aug lift Asp Thr SVr Cys VM Cys AGs 
> " " 710 LIS 770 



195 



WO 2«05hT)3m 



P€:ivPS2mAA«BA> 



<400> 254 

Met Ay Trp Val Ser Pbe lie Ser Leu Lv : .: Phe l«m PLe Per Ser A.U 



X. 



10 



IS 



t - T- i>; ii'i io v „ t Are; 

20 25 30 

Gly G.U) Tyr Ser val Cy:s Asp S^r GUs Ser Leu Trp Val Thr Asp Lys 



35 



45 



Ses fef 1.6 Asp u« 

SO 55 60 



lie Lys; T a Tyi Ayr G A,: 1 h Ary 

SS 70 80 

Cys; Lys Glu Ala Arc Pro Vol Lys; Am Giy Cys Arg Giy lie Asp Asp 



8r 



SO 



95 



Thr Ser 01 u Asr; :.; Leu Val Glv Trp Arc Trp lift Arc: Lie 

IIS ' 3.20 125 



Asp Thr Ser Cys Va! Cys; Ala Leu Ser Arq Lys; lie Giy A;:q Thr As;p 

liO 135 140 



Ala Hi ... <r A 'it \U< Akj. g Ph N y i Gixi 

145 150 155 160 



iss 170 ii$ 



Cvs; Lx'O PPs- OA.: Ss;p ;A; ;; -A;. As Ae : .; A;A. Are Glu v a .l Thr Git Pho 
ISO 185 138 



Alii .Lys TAr Cys VAsi Ala Ax.p Sir Per AA;; ; 



Cys; Asp Lys So. 



Leu ft * u V v 

210 215 220 



lu Thar 3 x \ r 

225 230 235; 240 



Are; - <. ~ ; 

245 250 



Are T 3 ? - "1 

260 265 270 



275 280 285 



His: pro Tyr Phs Tyr Ala Pro Glu Leu Lei; Phe Pes Ala Ays Arg Tyr 
290 295 308 



WO t« 



Lys Ala Ala Phs Thr Olu Cys Cys Ola Ala Ala Asp Ays Ala Aia Cys 
305 310 315 320 

hmi Um Pro Lys Leu Asp CO 



M« Ays Girt <i L ys C - 

340 345 350 

P i ,\\. . i •> - . * \ " ^ - ,\- Lys; 

355 360 365 

Ala Glu Pha Ala Qi a V'al Se?: Ays Lsu Va.l Thr Asp Asa Thr Ays v'al 

370 375 380 

His Thr Glu Cys Cys His Gly Asp Asa Aaa Glu Cys Ala Asp Asp A.rg 



Avs Cys 

420 425 430 

lie Ala (Shi V»l Olvi Asn Asp CAUs Met Fro AS a Asp i<©u SAra $«r Lms 
4:35 440 445 

Ala Ala Asp Ahe V'al Sly S>iK Lys Asp Val Cys Lys Asn Tyt Ala Glu 
450 455 460 

Al a Arp 
465 470 475 480 

His Pro Asp Ayr S«r V&l v.* j. Lsu Aou Pew Arp Leu Ala Ays Thr Cys: 
435 400 495 



Ays Cys Cys Ala Ais Ala Asp Arc 
Asp G . u Abe Ay;?: Pro Asa val Giu 



Asa Leu lis Am Cys Si • Tvr 

130 535 540 

Lys Phe Gin Asa Ala Asa; As a v'-al Arg Ayr TLr Ays Lys Vai Pro Gin 
545 550 555 560 

Pa! Ser Thr Pro Thr L«u Vol Ola V«l S«r Arp Asn L;a Giy Ays '/al 
SS5 570 S75 

01 y v ^ Ala 

560 5BS 590 



Ays; ?hr fro V; i 1 Lys tys Cys 

S10 615 62:8 

Val - i 

62S S30 635 £40 

val Fro Lys Giu Phe Asn Ala ciu Thr Pne Thr Plxe His Ms Asp xl« 
645 650 SSS 

Cys Thr Lexs Ser Giu Lys Giu Ara Gin lie Lys Lys Gi.s, Tftr Ala !,*v ; 

66& §85 670 

val Giu Lmi Val Ays; His Lys: Pro Lys Gis Thr Lys Giu Gin Law Lys 



Ai <t 



T/r Ala 

20 25 30 

iLis < V a IGSU 

lis Gla Phe Ala Gir; Ayr Leu Gin Gin Ays; Pro f'he Giu Asp His; Val 

50 35 60 

Ays Leu 'AG Asa Giu Val Thr Giu Pha Ala Lys yhr Gys; Val Ala Asp 



85 BO 95 



His; Lvxs A a Asa Asa Pre Asax Aaxi Pro Arg Las v'al are Pro Glxs Vai 
130 13 S 140 

"J x i 31 V;. Ji \ v " ^ N ^ s-v ^ v AYS 

145 150 155 160 

Ays "A/?: A<sn Tyr Ola lie Ala Are A?:;; His fro Apr ?he Ayr Ala Arc, 



s a, : p - r. r : . j - - 

1.90 

Cyas Kirs Ala Ala Aap Pass Ala Ala Cys tsxi Leu Pro Ays L<aa Asp Ola 

m% 200 205 

Aeu :<■,.-. •:: A:?i' Gla Gly Avrs Ala Sea: Sex' Ala Ays Air; Arc? Lea Ays Cya 

2X0 2.155 220 

Alii x . ■> A - r X , -> I X ( N 1 

225 230 235 240 

Al« Are; Aaxi Ser Gin Arc; Phe Pro- Lys A is Qlu PAe Ala Gla \AVi 

245 250 255 

Lys V«l Thr Asp Asso Thr Ays Val His Thx Q.la. Cvs; Cys Pis Glv 
2S0 2S5 270 

Asp x^ t ^ r s iA 

;p$ 280 2SS 



315 



>~- "A < " % « 

340 MS 350 

Mat PA* •■> Tyr OAs 'Ax Ala Arc; Ara > Pre; Asa Tya Par Aal Val 

355 360 365 

Aexi Pas L«u Arq Pea Ala Ays Thr Tyr Ola TAr Thr Pea Glxi Ays Cys 

370 375 380 

Cys Ala, Ala Ala Asa Pro His Gla Cys Tyr Ala Ays Val P>>« Asp Glu 

3S5 3SG y.*s 400 

Aha Ays Pro A«u Vai Ola Gla Pra Gin Asa. x.au lie Ays Ola Asn Cys 



Lys Ph« Gin As -a Ala 



ISA? 
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val fix - v . Val 

435 440 445 

Glxi Val Ser Arq fi.sn L&u Oly Lys; Val Gly Ser Lys Cys Cys Ays His 
.450 455 466 

Pro GAs Ala Lys Atg Met Pro Cys Ala CIu Asp Tyr Leu .Ser Val Val 



leu Asn Qin !,* c Arcs 

435 430 495 

Val Thr Pes Cys Cvs Thr Giu Sar Lei; Val fisn Arc; Arc Pro Cys Phe 

500 505 510 

S«r Ala Lev, Giu Val Ass Giu Thr Tyr V«i Pro Lys; Qlij ?he Ass. Ala 

515 520 525 

Ql-a ' ,\ tx ' ^ v , ^ ■■ Ola 

S30 535 549 

Arg Gin lie Lys Lys Gin Thr Ala X^a Val Giu Leu Val Lys His: Lys 
545 550 555 SSO 

Fro Lvs Ala Thr Lys Giu <3Xn Ley $>ya Ala Val Mat Asp Ass- Tlfte Ala 
SOS 5?0 573 

Ala i?he Val Cie Lys Cys Cys Lys Ala Asp Asp Lys Giu Thr Cys Fs<s 
580 535 590 



Ala Giu Giu Gly Lys 



Hi :5 

630 635 640 



Arg Pro Leu Ala 



'Pre Ser Leu Pre: Leu Ser Val Ale Giu Leu Giy Leu Gly Tyr Air; Ger 

650 SS5 570 

Giu. < - s :■ i o Arq Gly 

575 680 683 

Ale Arq Thr Giu His Gly Leu Ala Leu Ala Are Leu Glu Gly Gin Gly 

590 695 700 

Are Ala His Gly Giy Pro Cys Cys Are ere Thr Are Tyr Thr Asp Val 



lis Pre Las hue Asp Are Pes Are Tro Giu Ars Leu Are Gin Leu Ser 

725 730 7.3:5 



100 
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Ala Ala Ala Cye Giy Cys C-Iy dlv 
740 



<212> PRT 

<213> Homo sapiens 
<4O0» 256 

Met Lye Trp < AG. Ser Phe He Per Pea Leu Phe Leu Phe Ser Ser Ala 
1 S .10 15 

Ayr Ser Are Ser Leu Asp hyx Arc Trp Gl y Pro Asp Alii Are G.lv yai 

20 2:5 30 

Pro Val Ala Asp Giy Glu Phe Sax Ser Glu 01 a Gal Ale Lys Ala Giy 



Giy ?hr Trp Leu Ply Thr His; Arg Pro Leu Alii Are Leu Arcs Are Al,' 

W. U : 

Leu Ser Gly *ro Cys Gin Lev< Trp Ser U»*x Thr Leo. s«r Val Ala Oil 



> 1 Gv Tyt lh> Ser Gil lu i,j 'a Ph , Cvs 

ss so 

Ala Gly Ser Cys Pro Arg Gly Ala Arg Thr Gie Hie. Civ Lee. Ala Leu 

100 105 110. 

Ala Are Asa Gin Gly Gin Gly Are; Ala Airs Gly Giy Pro Cvs Cvs Ax-.: 

us m ii$ 

g Tyr Thr As v . e i,«u Asp Asp As s Are Pre 

130 135 140 

Gin <su P > :■:<-:;■ A:n M<; (. ye Gly C 

X«5 ISO 155 ISO 



Gie Pal Ale His Ary - Lys Ap 



Asr; Phe Ayr; Ays per Gal Leu lie Ala she Ala Pin rye Ley Gin Gin 

ISO 185 130 

Cys Are i 1 - < pal Lye Lee yai Asa , Gel far Glu Phe 

195 200 2CH 

Ala Aya Tie- Cys Pal Ala Asp Ola Ser Ale Pie Asa Cvs Ase Avs Ser 

216 .215 220 

Lew Has " r Lee ih Gly > Lys Lee Cy;s Thr Pel Ala Thr Leu Arg 

22 S 230 23 5 240 

Glu Thr Tyr Gly Gie Met Ala ah-' Cys Cys "-.la Lye Gin Ola Pro Gly 



201 



Asa Giu GGa Thr Aha Aau Ays Ays Tyr Aaa Tyr Glu V. Ala Arc; Arg 

290 29$ 300 

Has Pro Tyr AAe Ty. Ala Fro Glu Leu Asu Phs Fhe AGa Lys Arc; ryr 

305 310 3 IS 320 

Ays Ala Ai« ?he Thr Gla Cys Cys Gin Al a Ala Asp Lys Ala Aia Cys 

325 330 33S 

'Leu u t 

MO m 350 



Pne Lys Alts 'tsp Al* V»l Ala Arg L«« Set Gin At;g ?he Pro Ays 

370 375 380 

Ala- Glu AAa Ala Glu Vul Sar Ays Lau va.l Thr Asr> Aeu Thr Ays Val 

385 350 395 400 



al a Sar 

428 425 450 

Ays As i Lys Ala Cy Cyi Glu Ays ?ra A«u L-au Glu J 'a £!os « is Cys 

435 440 445 

1 ^ Las 

458 4S5 

AAa ? - Asn Tyr Ala i"AK 

465 470 475 480 



Ala Ays Asa Val Aha Asa GGy Get Phe Aaa Ay r GG a 



Glu Thr Thr Leu Gla Lys Cys Gya Ala - - Ala Asp Pro His Ala Gya 



- he Lys Pro _< 

530 S3S 540 

Asa A«u lie Ays Gin Asx. Cya Glu Asu She Gi« aGla Leu Giy Glu Tyr 



202 
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i. 



Lys Phe Gin M.a Ala Leu Leu Val Arg <Tyr Thr Lys Lys Val Pro Gin 

563 570 5?5 

Val Ser The Pro Thr Leu Val Glu Val Ser Arg Asr; Leu Gly Lys Val 

580 5 §3 5 SO 

G.ly Ser Lys Cys Cy;s Lys His Pro GIu AGs Lyra Arg yet Pro Cys Ais 

555 mo 605 

Glu Asp Tyr Leu Ser Val Val Leu. Asn Gin Leu Cvs Val ley His Glu 

6X0 6X5 S20 

Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cvs Cys Thsr Glu Ser Leu 

525 630 PS 640 

Val Asn Arg Arc L:o Cys P.he Ser Ah* Leu Glu v«l Asp Glu Thr Tvr 

645 550 655 

Val Pro Lys GIu S?h« Asa Ala Glu Thr Ph<s Thr Phe Bis Ala Asp He 



Cys Thr Leu Ser Glu .Lys Glu Arg Gin lie Ays Lvs Gin Thr Ala Leu 

#7? 680 685 

Val GIm i,su Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lvs 

sm ms ?so 

1 v - N N s ^ - f » \„* -n , t c ; . ■ - Al, ; 

"05 710 im 72Q 

Asp Asp Lys Lie Thr Cys ahe Ala Glu Glr. Gly Lys Lvs Lex; Val Ala 

735 730 735 

1 3 Sid feu ( 

740 



<210> 25" 
<21X> 790 

<c. i> estt 

<213> HokkS sa^iorus 
<400> 25? 

Hst i i v si i <e L 5 ^, »L 

i § io is 

Tyr Ser Arg Ser Leu Asp Lys Arg Asp Ala His Lys Ser Glu Val Ala 

20 25 30 

Has Asa Phe Lys Asp Leu Gly 01 ; Glu Asr: Phs Lys Ala Leu Val Lsu 



lie Ala Lbs, Aia Gin Tyr Leu i Gin Cys Pro Phe Glu Asp His Val 
SO 55 60 



203 



Lys has Va! Asn Gla V&l Thr Olu Phs; Ala Ays Thr Cys Vai Ala Asp 



Gla Asp 

85 M> 35 

, - - , s Thr Val -i Thr Pea A:ra Giu Thr Tyr Gj.p Giu M<y; Ala 

100 105 110 

Asp Cys Cys; Ala tys Gis. Gil; Pro Glu A;:a Asa Gi\; Cy;; Asa Leo Gin 

115 120 125 

K::s Lys Asp Asp Asa Pra As;;:: Ley Pro Arcs Lea VPi Ara Pro Glu Vai 



Olu Glu Ite 



Glu Leu Leu Phe I>h« A.U Lys Arg Tyr Lys Ala Ala *>he Thr Glu Cys 

180 185 im 

Cva Gla Ala Alii Asa Lys Ala Ala Cys; Laa Lei; Pro Ays Aau Asp Glu 

195 200 205 

Pea Arc; Asa Glu Giy Lys Ala Sar Ss>r Ala Lys Gin Arg Leu Lys Cys; 

210 215 220 

Ala Ser Um Gin Ays Phe (Ay Glu Are Al«. ?he Ays; Ala Trp Al« Vai 
225 230 235 240 

Ai« >■■->: 

245 250 255 

Ays Asa Vai Thr Asp Leu Thr Ays; Vai His Thr Gla Cys Cvs His Gly 



Asp - 1 lit; 

275 288 235 

Ays Glu Asm Glu Pop Ajc lie Bar Ler Ays Leu Pp; Glu Cys Cys Glu 

2§D 295 300 

L Pro Lea Leu -> Lys Sar Hrs Cys; lis Aia Glu Vai. Glu Arsn Asp 
3 OS 310 315 320 

>J N * - •> \ * Ser 

325 330 335 

1 " 4. " <■ 

340 34S 350 

Set Lhe Lev; P/r Glu Tyr Ala Arg Arg His Pro Asp Tyr S<ir Vai y«i 
353 360 365 



Aaa Lou Aocj Leu Ale Lys Thr Tyr Glu Thr Thr Leu OXu Lys; Cos 
370 37S 3 SO 



Cys Ala Ala Ala A;;p Pro His Glu Cys Tyr Alu Lys Tel Phe Asp Gh.; 
585 390 395 400 



iLoe Ays Pro Leu Vai Glu Liu Pro Gir.< Asa Lev. lie Lys Gio Asa Cys 

405 41.0 4'1S 



Glu Leu Phe Glu Lie i,ou Giy C-lia Tyr Go;; Pho Gin As;; Lis Lea Leu 
420 425 430 



. Lrc; Tvr Thr Lys Ays Val Pro Gin Val Par Thr Pro Thr Lea v'al 
435 44Q 445 



Lys Lys Cys Ly 



Lee Asa Gio Leu Cv?. Val Aea His Liu. Lys TLr Pro V« 1 Par Asp Are 
48S 4S0 455 



Viil Thr Lys Cys Cv:s TLr Giu Ser Leu Val Lev; Are Are Fro Cys Phe 
500 505 SID 



Ser Ai •:> Leu Glu Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Abu. A Lis 

5;i$ 520 52S 



Gi a " n Glu 

530 53 S .540 



Arc Gin lie Lys Ays Ala TAr Ala Lea Vai Ala Leu Vai .Lys His Ay;? 
MS SS0 5S5 ALL 



Lys Glu Gir ; Pes Ays Ala Vai Get \ Asp 5 Ala 



Ala ; I. _ Giy 

595 600 605 



Leu > N i i - N ^ ' ^ N ^ - >s -< n Pro 

610 615 5 2:) 



Pro s C I t Thr 

62S 630 «3S 640 



Ai a Per 
645 650 655 



Are N la Leu P„ * - Giy 

660 855 S70 



a x 5 & 3 ^ S A.I s 

.80 ~ 68:5 

• ro Sor Glo Leu VsA Pro Vai Arg Ai* 



Gly Al« Aro GIv Cys A: 
690 



6 Sr. 



Sar 01 v Ser Cys Arg Arg Ala Arg Ser Pro His Asp i 



??0 ??S ?8S 



; CY3 Giy Cys Aou Gly 



«400> 258 

5?oc A.y. Ti-p Gal Ser Phe lie Ser Aeu Leu Ky 



sho se- 



Ayr - r 

20 25 50 

Pro Ala Pro Arg Giu Giy Pro Pro Pro VAi l.eu Ala Ser Pro Ala Glv 

3S 40 45 

His. ;..;y Pro Giy Giy Arg Thr Ala Arg Try fv? v« Gly Arc; Ala Arg 

ty 53 SQ 

Arg T>z< Pro „ •••<•. Sor - - t Pro Us Pro r< Pro Ai<» Pro 



As 



AGs 



Gly or: 



2G6 
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Y?i Arg Phe Cys > Cys Arg Arg Ala Ara s*r 

i35 140 

Pre bis. Asp Aeu Ser Aar Ala ,Po Leu Lev "Ay Ala Giy A ; a Leu Ar« 

«S i 60 
Pro Pro Pro Giy Ser Arg Pro vai S*r Gin Pro Cv S cvs Ara »v 0 TA- 
165 ;r?0 ~ 175 

Arg <Tyr Giu Ala Vai S«r Phe Met Asp Val Ask. Se>- Tar T-p A-<- n-- 
180 iss X9 s ' 

Val Asp Arg Leu syr Aia T>; ;•: Ala Cys , Cys Lsu , - j 
200 2D5 

Lys Ser G>u Val Ala His Arg PA, Ays Asp Leu Giy C a CA.u Asa PAe 
2X5 2 20 



Ays Ala Leu Va.l Leu lie Ai<< Aha Ala Gin Tyr Leu Gin Gin C ys Pro 
230 23 5 " 240 



Pha Giu Asp His Val Ays Leu Val Asa Giu Val Thr Gla m* Ala Avs 
24S 2S0 255 " ' 

Tilt ' Cyr> " ' N ' 0 1 * CVS Asp Ays -A-- s Hi 

265 270 

T*:r Phs Civ Asp Lvs , Cys , Val Ala c, Arg riar 

Tyr Giy Giu M*t AXa Asp Cya Cys Ala Ly 3 01, Gl, Pro Giu Arg A.a 

300 

Giu Cys Phe Leu Ala His Ays Asp Asp Asa Pro Asa Leu Pro Arc t*., 

sio - i.; ;1 

Val Arg Pro Giu Val. Asp Vai Cys Thy Ala Pte His Asr> Mm &H 

i2b 330 335 

Giu TAr AAe Leu ays Lya Tyr Leu Tyr Giu lie Ala Ara Arc His Pv 0 
M0 345 ;.<:r; 

Tyr Pha Tyr Ala Pro Giu Aau Lea Pha Pha Ala Ays Arg Tyr Avs Ala 
36'0 365 

Ala AAe r i_„ < yA C Als y H v-s a a C y.s Aau c: 

Pro Ays Leu Asp Giu Lev. Arg Aap Giu Giy Ays Aia Ser Ser Ala Ays 
390 3 -S5 400 

Gla Arg Leu Ays Cys Ala Ser Laa Gin Lys PAe Giy Giu Arg A^a 
410 ' 4 X 5 

- y:;: Al8 Tr ^ Ala Ala Arg Asr Ser Gi« Arg Aha Pro Ays Ms ra, 

420 -**5 430 
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. Glu Vai S«r Lys Leu Vsi Thr Asp Las Thr Lys Vai His; Thr 
435 440 445 



G.Uj Cys : 
450 



: Cys Gls Lss : Gin Asa 3ev: lis;- Sar Ser Lys 



Pro Las y.s?-a Lis J 



■L:o Ssr Lav Ala Ala 



■ Vsi Gls Ser Lv.s. Asp Vsi Cys Lys 
SIS 520 



Asa Lyr Ala Clu Ala I 

525 



Aso Vai ; 
S 3 CI 



- Ser Vsi Vai Lev Leu Leu Arg La 

550 



Ala Lys Tfer Tyr Glxx 
555 



i Sl« Lys Cys Cys Ala Ala Ma Asp 
56s 570 



Pro His Giu Cys s'yr i 
5?S 



. Glu Olu Pro Gin Asn ! 

590 



6.1 S 

. Vai Sar Arg Asr- 



Lau Cly Ly« Vsi Giy Ss: 



Lys Cys 
Tyr Las 
Pro vsi 



Ssr Asp Arg Vai Thr Lys Cys cys 
675 6S0 



Thr Lis Sar Lap Val 
$25 



Pro Cys PCs Sar Ala L~a Giu Vai , 
695 
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740 745 750 

Met Aisv> Asp Phs Ala Al& Fha va.L G.Ui Lyu Cys Qys Lys Ala Ax?> Asp 

755 76Q 76S 

Lvs Glu Thr Cys Phe Ala Glu Gin Civ Lys Lys Lew Vni Ala AXa Ser 
77 0 775 7'SQ 



<212> 1L7. ; 

<21.'S> Kc-so sapiens 



Met Lys ?rp Ser Phe er Ala 



yr: h\ v ' a Alo- 



ys AX* Lea V«sl T..evs 



lis AIs Ai« Gin Tyr Leu Gin Gin Cys «u'o PAe GIu Asp Kiss V&l 

SO 5x> (50 

} r* u H \ - Cys Val Ale Asp 



Glu 3«r Ais «; \s Cys Lys Snr Ls As , . Asp 

83 90 95 



Asp Cyp Cys Ala Pys Pis Glu Pro Pis Pry Ass Glu Cys PAe Gnu Gin 

1.15 120 125 

His i - **- ' - - v . : 



.Ul ISO ' ISH i'm 

Lys y „ - , p?;d 

Is! 170 I7S 

Pin ' > o < * > - Cys 

180 185 190 

Cys Gin Ala Ala Asp Lys Ala Ala Cys Leu I-eu Pro Lys Leu Asp Gin 



Is} 



L-aa Arg Asp Gla Gly L 

Ala. S«r T..e« Ola Lya 
225 

Ays. Pea Vial Thr Asp 

Asp Leu Aau GUi Cys 

Cys Siu hm GXrs Asp 



ilm Ays 

.215 

ha Gly Glu Arg Ma Pha 
30 23S 

rg Ph« Pre; Ays Ala Glw 

2S0 

Thr Ays Val His Thr 
A A:; A?;" Asp Arg Ala Asp 

2m 

Ser Xl« Ser :A. r Ays Leu 

29 5 



Lys Ala Trp Ala Val 
240 

SSfcs Ala Glu Val Sear 

Gltt Cys Cys His (Sly 

Pa Ays ryr »« 

Ays GI& Cys Cys Glv; 
300 



•■ Ala Asp Pan Pre Ser Leu Ala Ala Asp Phe Pal Six; 

325 330 335 

Cys Ays; Asa Tyr Ala Oi u- Ala Ays Asp Val Aha Aeu 



Asp Ayr .*■<:■ Val Val 

36S 



5 1 x t il Glu 

390 3S5 4Q0 

lie Lys 01 n Asa Cys 
415 



u- Lys Ays val Aro Gla Val Sec Th 
440 



riu Val Ser Arg — A Ply 4 A: : ■, CAr i..ys Cys Cys p.; 
4.50 455 im 



■-XG Glu Ala Lys Arg >5«t Pxo Cys Ala Glu Asp ryr Laa Ser Val Val 
m 470 47 S 480 



435 490 495 

Val Thr Ays Cys Cys Thr Glu Car Lm Val hsn Arg Arg Pro Cys Phe 



210 



* * r ' ^ ASp GUi " X Vai o Lye GI* ^ Asa 

fe20 525 

Giu Thr Phe Thr |*« His =Uu Asp lis Gys Thr Leu Ser Glu Lv* 
"3 540 

~rg Gin He Ays Lye Gin Thr Ala Leu Val Giu Lao Val Lvs His L ys 

Pro Lye Ala Thr Lys Giu «>„ ,,n Lys AJa Gal t Asp Asp /tK A.U: 

565 570 V/S 

Aia aha V<u Glu Lys Cys Cy:> Lys Ala Asp Asp Lys Giu ? hr Cvs Ahe 

*?9 §85 S9Q 



Aia G.la Gla Sly ty 



' 01« Ala Ala Lev: Gly 



L«« S f r Lex= Gly ser Ala Pra Arg S«r Pro Ala Pro A fq Giu Glv Pr » 

Pro Pro Val Leu Ala s«r Pro Ai* Gly His L*u P.ra Gly Glv teg 

Ala Arg Trp Cys Ser Gly Arg Ala Arg Arg Pro Pro Pro 01 « p rt > S ar 
S ^ m 655 

ArS? ?£t? Ala J» ^ ^ "» *o *« Ser Ala La* Pro Ara Glv 
&0 ° S6S €?0 

Sly M-o Ala Ala Arg Ak Gly Gly Pro Gly Par Arg Ala Arc Ala Ai« 

• ' 5 ssq ess 

Gly Ala Arg Gly Cys Arg Lau Arg Ser Gla Leu Gal pro Gal Arq A ' : 
■» 6*5 700 

Laa Gly Leu Gly His Arg Ser Asp Gio i^n Val Arg Pha Arg Ph« Cys 
><M 11% 720 

Ser Gly ser Cys Arg Arg Ala Arg S«r Pro His Asw Leu Ser *-s * 



7*0 745 ' 75fi " 

val Ser G lr. Pro Cys Cys Arg Pra Thr Arg Tyr Gia Ai., Val S(jr ?fte 
,x - 760 7g« 

He, A,, val m ft» Ths &p m Thr vtt Asp Arg *. Sar Thr 

•Ala Cys Gly Cyss Pea Glv 
785 790 



<21Q> 260 
<211> 790 
<212> PR! 
<213> Homo sapiens 

<400> 260 

t c 



T _ % =k t r ! S&r 

20 25 30 

Pro Ala Pro Arc? Gly Sly ?ro Pro Pro Val Lou Ala Po>: Pro Ala Gly 



His Asa Pro Gly Gly Art) Thr Ala Arg Trp Cyo Bar Gly Ar« A.i» Arg 

Arq Pro Pro .Pro Ala Pro Sar Aro Pro Ala Pro Px'o Pro Pro Ala Pro 

S3 70 75 80 

Pro Sor Ala Leu Pro Arg Gly Gly Arc Ala Ala Arg Ala Gly Gly Pro 

83 SO SS 



Gin Asa Val Pro Vol Arg Ala ^ Gly Aau Gly His Arg lor Asp Gly 

115 220 125 

A«« > , - ~_ C «' { » « Sor 

130 135 140 

Pro 1 5 s Arc; 

145 150 155 ISO 



Arc;; " o '1 s ' ; - ^ Thr 

ISO 1S5 ISO 

Val Asp Arg Aao Sar Ala Thr Ala Cyo Gly Cys Gly A:;p Ala 

.1.95 200 2GS 

Lys o 1 Ala i > & .sn PPe 

210 215 220 

Lvs Ala raw Val Goo J Ala Pho ' 01 o Ayr Lau Gin Gin Cyo Pro 
22S 236 235 240 

Pho Glu Asp • v- " '< Vsl - > Giu Va) Thr , Pha Ala Ays 
245 230 255 

Thr Cvs Val Ala Asp Glu Oar Ala Glo Asa Cys Asp ays Sor Aau Hxs 
260 2SS 270 



211 



- Glu Me?:. Ala Asp Cys Gys 
t 295 



Ala Lys Glu Olo Pro Glu 

300 



Glo Cys 

305 

Gal Arg 
Glu Tbr 
Tyr Phe 



Phs Geo Gin Hi.:;; ;, Y s Aoy Asp Asp. Pro Aon Lou Pro Ax-'? 

310 3IS 



. Gys; Pro: Ala GGe His Asp .> 

330 • 



Ala Arg Pro His Pro 



l>mx Fh® 



Asp Lys Ala Ala < 



Asp Glu Gey Ary Asp 



G. >.:•: , C XI 

Ays Ala Tro Ala Vai Ala Arq Goo. 

420 

Ghe Ale Glu val Ser Lys Leu Val 
4>S 440 

Glu Gys; Cys His Gly Asp Lou Ley 



Gin Lys AGs Gly Glu Ar. 



Sex- Qla Arc; Vh& Pro Lys 

425 430 



415 

Ala Glu 
His Thr 



xbr Asp Lsm Tht i>y« 
445 

Glu Cys; Ala Aso Asp Arq Ala Asp 
4S« 



Glu Ass Goo Gly Goo oro 
500 

; Gal Glu Sor Gys Asp Gal 

515 528 

. Phs L&vt Gly Gac Pho Leu 
• 535 



4SG 

.la Asp Le« Pro Sou Leu , 



Tyr Glu Tyx Ala Art; Grg i 
548 



Gal 5 N j -j Ayr ; 

SSQ SS5 

Gys v U ■> •. <.» 01 Gys 1 



213 



; Pro t-feu Vsl 01 a Glu . 
385 



X.Va Lys Sir; ASfl Cys Qla L«u 



Pha Gla GJ.v> Lssu Gly 
SCO 



Giu Tvx- Gys Phs 
605 



Gin Assa Al& Leu Less Vai Ara " 
SIS St* 



. Fro Gin Vol Sar 



Thr Pro Thr Leu Va.l Giu Vai 
525 630 



Lyx; C'v's Cys Lys; Has t-'ro OA; a 
S45 



S«r Arg Asn t«u Qiy 

635 



Lvs Vai Gly Gas: 
640 



Ala Lys v. ■■ Met ?rc < 

£50 



■ Gin Leu Cys Vai he 
60S 



His 61« Ays Thr 
670 



y. Leu Vai hsn 



Asa As« Pro CvS Aa e s»r Ala 
690 695 



Ly:; Glu Pha Asa Sw Glu Thr 

70S 710 



725 



t&u Qlu V&l &m Glu 
700 

Thr Ph« His Ala 

lie :l ; ys? X,ys Sin Thr 
730 



Thr Tyr v<s.'i Pro 

Asp lie Cys; Thr 

Ala Lau Vai Glu 
?35 



Luu \sG I . Lis Ly:.- I - - 

740 



aia r Lys c- i :g.' ; 

745 



Get Asp Asa f:'hs- Aia Ala LL a * 

7SS 



i GAs Glv Lys Lvs Lsu Vai Asa Ai« Sar 
780 



. N 1 > 




Kis Arg ?s« Lys Las. he L - Ley 

35 40 4.5 

lie Ala ?he Ala Gin Tyr. L«u Gin <31n Gas Lto ?he Glu Asp Kis Vai 

SO 55 50 

Lvs Leu Val As;n GHs Val Tar Gia Pne Ala Lys; TPs Gys VaJ. Ala Asp 

6S 70 75 80 



Cvs; Tar Va.l Ala TPs Leu Arc; Glu Tha; Tyr Lay Gla Net: Ala 

ICO 105 110 



Aso Cvs Cvs; Ala Lys: sLLs plu Lis GIv: Ascs Asa CP. a Cyss Lha Ley Ola 

US 120 12$ 



Hi si Lvs Asp Asa Lsa iL:o A sirs Las Pro Asa Las Lai Asq Pr o LPs Pal 

130 135 140 



Asa; Lai Mat Cvs Tar A.Ls Las- Hiss Asp Asa Liu Liu Lb ' Pas las; Lys; 
145 150 155 150 



Lys; Tvr Leu Tyr Gla lie Ala Asa As: a Hi:;. P'se Tyx Pee Lye Ala Pro 

155 170 175 



C - ) - x y : s - I > - . n; 01 i Cys 

ISO 185 190 



Lea Arp Asp Glu G'-ly Lys Aia Sar sLs. Ala Lys Gin Ar. a j 

21.0 215 2 : M 



in Lys Pha OLiy Lis Arg Ala Pha Lys Ala Trp Ala Vs 

230 5SS5 7A 



Ala i j ^ Vai 

24S 350 25 S 



ays l~ 1 1 - ' N * - * - * ^ " Lly 

250 .265 270 



Asp; 1 j. a 

2?S 280 285 



Cys G > t 

290 295 500 



Lys 5 

395 310 31S 120 



Lys Asp Vtil :vs tvs - 

340 345 350 

Met Pivs T..8U Ayr Glu Ayr Ala Arc; Arg His; Pre; Asp Ayr Ser VA.l Vai 
355 360 365 

U;u Aea Leu Arg Coa Ala Lys Thr Tyr Gau Thr Thr Laa GAa Lys Ays 

370 375 380 

Cys X Ala A A'; Asp Pro His C x 'Tyr s Ays; Vai Fh* j > Lu 



Gal Arg Tyr Thr ays Lys v«I Pro Gia V«i Sar Thr Pro Thr Leu Vai 
435 440 445 



Pro Ola Aia Ly s? Arc Get Pis Cys Ala Clu Asp Tvr Asa Par Vai V« i 

465 470 475 480 

<< J,* -> - X ( 

485 4S0 4S5 

y%l n x 5 > i! - x < Pro cys 



Par i . „ Ala 

SIS 520 525 

I it i i 1 , - -> ■> 1 

330 535 540 

Ara A- lie Lys Ays; GAa Thr Ala ^ s Giu Lea ». Ays G„ Lys 

S43 S5Q 555 360 

Pro 31 <r t - 

565 570 S75 

Ai a i'hfi Glu iiVS C; Xi« > 

580 * 585 590 

Ala Giu C A Lys Lys. " «> Ala - lA~r - Ais _ Leu Oly 
:AA> 630 SOS 

Laa St ' 5U. GA a .?• Xrg Sar Pro A.I « A g 3 G ; Pro 



Pro Pro Vai Lou Ala Sea Pro Aia Oly Ki* Asu Pro Giy Giy Ara Thr 
623 630 6 35 640 



315 
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y« Ayr) Trp Cys S«r Gly Arg: Ala Axe; Are Fro pro ?ro Gin Pro Ser 
64S SSO 655 



Gly Arg Ala Ala Arg Ala Giy Gly pro Gly Ser Arc AA> Are , Ala 
675 680 S85 



!«• , Ul> " Cys 

70S 7J0. 71.5 720 

Ser Cly Ser Cvs .Are Arq Ala Arg Ser Are Gis Asr Leu Ser Ge\: Ala 

725 730 73 S 

Ser Leu Leu Giy Ala Giy Ala Ask. Arc; Pro Pro Pro Gly Ser Arg Pro 

740 ?4S. * 750 

V«l Ser Gin Fro Cys Cys Arc) Pro Thr Arg Tyr Giy Ala Vsl Ser Ghe 

Kst Asp Vsi Asri Ser T.Vsr Trp Arg TAr Vai Asp Are x.e\i Ser Ala Thr 

710 775 780 



Aa Cy 
786 730 



<21Q> 2C2 
<2ll> 790 
<212> mt 

<2:13> «6t«© sapless 
<40<> 262 

Met; Ays Trp VGA Ser GAe lis Ser Leu Leu H;e Aes ?he Ser Ser Ala 
I 5 IS 15 

A - - > A» ser 

20 25 30 

His Geo Pre Giy Gly Are Thr Ala Are Try Cys Ser Gly Arg Ala Arg 

Are Arc Pro Pro Sir- Pro Ser Arg Pro Ala Pro Pro Are Pro Ala Pro 

65 70 75 SO 

^ c A-i > > C;y Csi; As.vi Ma Au vLs GA 

SS SO .95 

Gly S«r Arg Ala Arg Ala Ai« Gly Ala Arg Gly Cys. Arg Pes.; Arg Ser 
217 



: Lay OXy Ala Gly Ala Leu Arg 
155 ISO 



;?j:o Pro P;:o Gly Ser Arg Pro Vol Sor Glr; Pro Cys: Cys; 



vfq Tyr Glr Ala. VsX Ser Phe Set Asp Val Asa Ser Thr Try Ary Thr 

180 185 190 

'iil Asp Ary Leu Sox Ala Thr Ala Cys Gly Cys; Lou GIv Assy Ala His 

3.9S 200 205 



""h- 0>~ \ , ^ \ v \< - ■> o His 

260 265 270 

27$ 280 385 

3v v . , i a% s i \1 iy Ai; I-.; V\iv. sir ^rq -.zr. 

290 2§5 3P0: 

Glu Leo 
305 316 34S 320 

Val Arc; Pro Glu Vai mp Vai Mot Cys Thr Ala yae Hrs Asp Ask GXu 

325 330 335 

GIu Thr Phe Leu Lys Lys Tyr Lou Tyr Air ; . o Ale. Asa Arg His Pro 



75 3 SO 

■xg Asp Al\; Gly Lys Ala S«r Ser Ala : 



Gift Aig Lys. Cys Ala S&c Loo C-ir. Lys Pho Giy 01 u hco Aid Phe 



She Ala Gh; Vs) Ssr I Thr 

43=5 440 MS 

Glu -\ - s - s ha - v N - . P. Asp 

4SO 4SS 460 

L<su Ala Lys Tyr lie Cys Glu Asn Gin .«;££■ Ser Tia Ser Set: Lys Urn 

465 470 475 430 

tP/s Gla Cvs cys GPa Lys; Pro Leu Las; CUi Lys; Sar His: Cys Xia Aia 

485 4.S0 4:55 

OU; Vai Glu Asa Aao Glu Me?; Pro Ala Asp Leu Pro 3»r Las; Ala Ala 

goo sos iw 

As.-;: Phe Vai Glu Saa Lys Asp Vai Cys Ays Asrs Tyr Ala Glu Ala Lys; 

515 520 525 

Asp vpi ?he Leu Ply Mas, Fhe Pas Tyr CPs Tyr Als. Ary Asa Hrs Arc 



Thr L«a Sis; Lys Cys Cys Ala Ais; Ala Asp Pro His Giu Cys Tyr Ala 

SS5 570 575 

Lys; i d N p < » * »» 'Gas; 

580 §85 5SQ 

lis; J \ v f s <- v »h& 

595 600 605 

Ola Asa Ala Pes; Lea V«I Arg Tyr Par Lys Lys; Pal Arc- Gin Val S'er 

sio sis sao 

Thr Pro TPs Pes; Vai Glu Vai S<ar A;w Asa L«u Siy Lys V«l Oly S«r 

625 630 635 640 



LA; • A > - i Asp 



Pro - < s 5 , „ Asa 

675 600 585 

v o *x < A h > -a :<r A _ > " \. ?ro 

690 S&S 700 

Ays, vsa Ala Glx "As Px < Fhr Phe rfi* Mo v ^ ■!< 



WO 2u05/P03m 



Leu Sor Glu Lys Glu Arcy Gin lie Lys Lys Gin Thr Ala Leu Val Glu 



Loo Val Lys .Hi.?. Lys Pro Lv* Als Thr Lys; Gin Gin Leu Avs Ala Val 
740 745 750 



> \ ' " ASK 

755 7 SO 765 



Lys G.la Tbr Cvs Phe Ala Glu Gia Giy Lya Lys Leu ayo. Als Ala Ser 

770 775 7B0 



Gin Ala. Ala Leu Gl v !sn 

im 190 



<21X> 733 
<212> mt 
<2l'i> Howo sap.Us.vs 

met Lys Trp Val Sar ?h<= .Tie S<sr Leu Lea J»he Leu ?he Ser S®r Ala 

i s io is 

Tyr Ser Arc Sor Less Asp Lys A- s Asp Als Has Lys Sar Glv; Val Ala 

20 25 39 

i it f { >- v ! P N ^ A Ley 

35 m &$ 

lie Ala Phe Ala Gin Tyr Laa Gin Gin Cya Pro Pha Gin Asp H i r. Val 
Lys; Leu - i ■ " <? * Lys Thr C ai Als As? 



Gin Ser Ala Gin A;sa Cys Asy Lys . Lao His Thr Lea Abe Civ v 

M SO 95 

Ly s < > l \ •< 1 s ^ -> v > 

100 105 110 

Asaa Cys Cys Ala Ays Gin Gin Pro Glu Arg A.sn Gin Cys Pha Lou Gin 

115 130 125 

Hi a Lys Aap Asp A; t Pro A.sn Leu Pro .Arg Leu Val Ar:g Pro Glu Val 

130 135 MS 

Pars ' AAV. G a il ,aia A\a Hi?. Aap Asa Glu Gis Thr aha Leu Lvs 

145 150 155 1.60 

Lys Ayr Leu Tyr Ql.r, He Als Arg Arg His Pro Tyr Pha Tyr Als Pro 

165 178 175 



Glu Cys 

180 185 . 190 

Cys Gin Ala Ala V. Gys Ma A ; Cys Car, I • Pro I s isu ?asp Glu 

135 200 205 

Leu Arc; A;sa Glu Gly Lya Ala Sar Sser Ala Gys. GIxj Arg Geu Ays Cva 

210 215 220 

Ala Ser lay Gin Cys Pha Gly Glu Gap Me Pha Cys Ala Trp ft is Vai 

22 5 230 235 24 0 

Ala a a Law Gar Gits Ary aha Pro Gys Ma Gia Fha Aid Gla V U Gar 



Asa : Leu Gia Cys Aia As.p Asp Aro Gla Asp Gaa \ Ays Cyr lie 

275 280 205 

Cys Q.I a Asa Gir; Asp Ssw: Ila Ser :Gar Lya Leu Gas Gla Cys Cys Giu 

230 2S5 330 

Cys; Pro Gaa hmi Gla Cys Saj: His; Cys Xla Ala Glu Va.1 Glu A*.a Asp 
303 310 3 IS 320 

Gla mt i.y. • : Ala Aap Lea Pro Sax Lea Ala Ala Asp Pha Vai Glu Gar 

325 330 33& 

t \ A <. a ^ j v » ; I an Gly 

340 345 350 



< Ays Thr Ayr Gla Thr Tar Gaa Gla has Gas 

37g 380 



Cys Ala Ala AGs Asp Pro Pas Gla Cys Gar Ala Gys Gaa P'ae Asp Gia 
383 330 395 400 



Hie Gas Pra Gal Glu Gia Pro < Asa Gsa lie Gys Gin A3; 

405 410 4.3.5 



Gla Lou Pha Gia Gla Lea Gly Gia Ayr Gys Pha Gia Asa Aia Leu Aaa 
420 425 430 



Vai Arg Tyr Thr Gys Gys Vai Ara Gla Vai a or Gar Fro Thr Lea Vai 
435 440 44S 



Glu Vai Ser hrtg Asa Geo Gly Gys Gal Gly Gar ays Cys Cys Ays Kis 
450 455 460 



Pra Ho e- Pr-> ^ \ ~- *" - :-<=a V<a Vai 

46S 470 475 480 



Val Thr as 0 - PAs 

500 SOS 5.10 

Sc;r Ala Asia Alu Vai Asp G.lu Ahr Ayr Vai Pro Ays Giu PAa Ass; Ala 



.. TY:y »he A:r Phe Sis Ala Asn Ila Ays Thr Leu S-',;s: Giu Ays Gl> 
530 535 540 



Ax Lys Giu Gin Leu Ays Ala Val iK&t Asp 



la Ser Gin Ala Ala Lew Gly 



Leu Gly Val Ssr Giu TAr Ala fro Aia Gar Arg Arq Gly Giu Laa Ala 

610 sis mo 

Vai Cys Asp Ala Val Ser Gly ?rp Val Thr Asp Ar<? Arg Tbr Als Val 

SATS 630 OAS 640 



Ayr 3 ? s - Arg 

705 710 715 720 

i'< - y - " •> ^ " - TAr 

755 730 735 

G,ly Arg Ala 



<21l> ?3*> 
<212> ART 



722 
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<21;>> Kosso sapiens 

Tyr S«r Arg S®r Leu Asp Ays Arg Gly Vai Ser Gie Thr Ala Fro Al® 

20 25 30 

S&r. Arg Arg Gly Giu Leu Ale Vai Cys Asp Ala Vai Ser Gly Tip Vol 

35 40 45 

50 S3 SO 

Leu Gly - v&I Pro Ala Ala Sly Gly Ser gro Lea Arg dlr, \ Phe 



Phe Giu Thr: Arg Cys Lys Ala Asp Ase Ala Glu G.lu Qly 01 v Pro Glv 

8S $C 95 

Ala Gly Gly Qly Gly Cys Arg Gly Vai Asp Arg Ar« Hiss Tr» v«l Ser 

ioo ios no 

Glu Cys Lys Ala Lys Gin Ssr Tyr Vai Arg Ala L«u rhr Ala Asp Ala 



Cys Thr Leu Leu S«r Arg Thr Gly Arg Ala Asp Ala His Lys Ser Glu 

143 150 1SS 160 

Vol Ala His Arg Pha Lys Asp Leu Qly Giu Gl.: s> sn Pfce Ays Ala Leu 

165 170 175 

Val Leu He S\ : ■ i«. Ma Gin ryr Grs Gin Gin '.Vs frs Rhe Glu Asd 

180 ZW 190 

Hxs ; ~ s ^ 
195 200 365 

Ala Asp Glu Sfsr Ala O i « Asr, Cys Asp Lys Ser Lsu His Thr Leu. Pise 
210 SI 5 220 

Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Are Glu. Thr Tvr Qly Glu 

225 230 235 ' 240 

Met * * r , „ ^> s , v Pha 



^ Pre. 
260 265 270 

Gle N a <■ - r * - Phs 

275 280 2SS 
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Ley L - i M V v v Tyr 

290 2SS 300 

Ala Pro Glu Leu Levi Ph.® PAe Ma Lys Arc; Tyr Ays (sa Ala Phu TAr 

SOS 310 315 320 

yss Gys Gin Ala Ala Asp ^ c ; 



Asp Glu Leu Arc? Asp Glu Giy Lys Ala Sar Ser Ala Lys Gin Asq Leu 
340 345 350 



!>.•« vai Ala ' ire ;y y - ; , r .la Glu 

370 375 380 

Vai S*r Lys; Geu Vai Thr Asp Leu Thr lys Vai His Thr Clu Cys Gys 
>85 $m 395 400 

His Giy Asp Las Leu Glu Cys. Ala Asp Asa Arc; Ala Asp Leu Aia Lys 

405 410 415 

Tyr lie Cys Glu As* Glxs Asp Ser He Gs?c: Ays Leu Lys Glu Cys 

420 425 430 



Asn Asp Glu Set: Pro Ala Asp Las Aro Is? Ass Ala Ala Asp Ph© Vai 

450 455 4S0 

Gla s v PAe 

4SS 47 0 475 480 



Pal Pal Lea Ls.-s Leu Arg Leu Ala Lys Thr Tyr G"; a TPs Thr Leu Glu 

§00 S6S SID 

Lys ( k N - ' 

315 520 525 

Asp Glu Are Ays Pro Asu Vai Giu Glu Pro Gin Ass Leu lie Lys Gin 
530 535 540 



Gin Leu Giy Glu Tyr Lys Phs , Asn. : 

5S5 ( 

Ays Lys Vai Pso Glu Vai Ses Thr Pro ' 



Ass t % " A • > 

S85 5S0 
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Cys » v Phe 

645 650 655 



Ihr Ala L&r. Va'i Ala hpa; Pal hps 

585 



His Ays; -Pro .iP/s Ala Thr hps Gla Gin Pax; Ays Aha Pal f<A.p. Asp Asp 

sso 6S5 rots 

?h« JCU Ala Pha V«i G.lu Ays Cys Cys Lys Ala Asp Asp Ays Giu Thr 

70S 710 715 729 

Cys Phe /,h; Giu Giu Gly Lys Ays ; a a V'-sl Ala Ala Ser Gin Ala Ala 

725 730 735 



fAet: A 



35 40 iS 

lie Ala Phe .iGa Gix; Ayr Lais Gin Gla Cys Pro ?he Glx; Asp Hi.;;: Pa 1 

20 55 SO 

Lys Pa. Asa Giu Pal Thr Giy Phe Pip Ays Thr Cys Vai Ala Asp 

65 70 75 80 

Glp Ser: Ala Gir; Asr-, Cys; Asp .Lys >t i.->:ss His Ttir: La;i h Glv Asp 
85 90 95 

ays ..." N 

225 



ISO 105 110 

Asp Cys Cys Ma bys Gla Gl\x Pro Glv Arg Asm GIu Cys Phe .! 



His ■. v.-ys 

130 135 140 

Asp V«l Met: Cys T;ir Ala Pha His; Asp Asa G i v. 61 u Thr Phs Leu Ays 
145 130 15 S 160 

Ays Tyr Leu Tyr 63 a 11« Ala Ary Arg His; Pro Tyr Phe Tvt Ala Pro 

iss i?o " its: 

Giu Leo Laa --\:<: Phe Ala Lys A.v Tyr' Ays Aas Ala PAa Thr 63 si CVs 

180 185 190 

Cys; ) Ala * s Ays; Ala Cy;; Lftu „ p rc > i,ys , A .;« , , 

1.95 200 205 



Ser Ala Lys Gin Arg As; 



Ala Sar Leu <An Ayss ' a. Qi y ' . Arg Ai« Phe Lvs Ala 6rrj Ala V«.l 
225 230 23S 240. 

:A1s Arg L*a Ser 6.1a Arg Ph<~ ?xo Ays Ala 61;; Pka Ala Glu Val Ge.v 
2*S 250 255 

Lys Leu Vai Thr Asp Levi Thr Lys Val His Thr Glu Cys Cvs His 63v 
2S0 265 270 

lu Cys A , I ila Lys 1 

273 280 285 

! "y s > - - > c v , v o i 

M0 295 300 

Lys Pro Lea. Leu Civ. Ays Ssr His; Cys; lis Ala Giu Vai Ci« Asm Aso 
30S 310 315 3S0 



Ays A;;:p V«l Cys Lya Asa; Ayr Ala Giu Ala Ays; Asp Val PLe Las; Glv 

340 34S 350 

i« T fV>p 'Tyr 8<=r Val Vs 



x - L-y Cys 

370 375 380 

Cys Ala Ahs is OA; Cys : ivr A 1 > f?la 

385 390 395 ' 400 

Phe Ays Pro Lea Vai 61 u Giu Pro Gin Asa Leu 11« Aya Gin Asu Cys 



116 



Ala Lsu V- Giu Gin Leu Gly 01 .:. Tyr Lys Pha Glr Asa Ala !au 
420 425 450 

Val Arg Tyr Thr Lys Lys Va! Pre; Gin VTi Ss;: Thr Pro Thr Lea Val 

435 440 445 

si Sar Arg A{ su 0 Lyo Vai Glv Ssr I s Ly His 

4S0 4S5 460 

Pro Gi, Ala Ary Met Pro Cys Aia -i , Asp Tyr Lea Sor Val Vai 
«S5 470 475 480 

Lev Asa Gin Lev Cys Va! Um Has Glu Lys Thr Pro Val S-ar Asp Arq 

485 490 4S5 

Val Thr Lys Cys Cys Thr Gla Ssr Lou Val Asa Ary Arc Pro Cvs A. a 

500 50S 510 

Ser A.la las Glv; Val Asp Glu Thr Tyr Val Pre; Lys Glu PLo Asa Ala 



LI'.; - o - ;;;;; 

SM 5>S S40 

Art! Gin Lys Lys (iln Thr Ala Lea Vai Olu t«u Val Lvs His Lys 

545 550 S55 $60 

in Leu Lys Ala Val M«t Asp Asp ?h» Ala 

570: 575 

Glu ys ( i* > > a ?he 

5.t0 585 590 

Ala Glu Glu Gly Lys Ays; Las Val Aia Ala Ser Gin Aia Ala Leu Giy 

355 SOS 60S 

Lev Hxs Ser Ass A3 a Val slhe Thr Lay Asa Tyr Thr" Arc? Lea Ara Lys 

S10 £15 620 

Gin \s Ala Val Lys Lys L Lsu Asa Ser lis Las Asr ; 

625 630 £35 



<210> 2S5 
<211> 637 




sayrexa; 



Mas; Lys Try Vai Ser has lie Sar 
1 5 

Tyr Ssr Ary Ser Leu Asa Lys Ar« 
20 



Lau Lea ?he Lai; As: Ser aar Ala 

10 LS 

Mis Ser Asp Ala Val Fhe Thr As» 
25 30 



21? 



Ask Tyr TAr Arq L«tt Arg nys Gin HeS Ala val Lys X,ys 

35 40 45 

5&v Lie L i \s. 5 His lys Ms H 

SO 55 SO 

A;s» Lex; 1\ Gin Giu G&n PGo Ala Leu v&i Leu Us 

65 70 75 

Gin Tvr Leu Gin Gin Cys Pro Phe Gin Asp Bin V«l Lyss 

85' i>0 



I*e« Asri 
Arg Ph* Gys 
Ala ©fee Ala 

so 

Leu Val Asa 
.95 



Asn 



11 : 5 



Vnl - - ~ AST, < 

130 135 140 



Lysj Gin Gin Pro 0'U; Arc? Ann Gin Cys Phs Gen Gin His I 
145 150 155 



Asn Pro Ann Gen Pro Arq Leu Vnl Am Pro Gin Vsi Ann 

165 170 



Val Meti; Cys 
ITS 



Thr Ain PA.fS His Asp Asn Gin Gin TGr Phf? Ann Gys Gys •". 



lu tie A U > »«v Phs 

195 200 205 



Pbe Ala fjyi 



Ala Phn Thr Glu Cys Gys 

220 

Pro Lys Gen Asp Ola Ann 



S&r Gnu Gin 
255 



Gvs < 1 ' ' \ 

260 * 265 •; 



Gen VaX Thr 
Gnu Gen (Sib 



Gin Arg AGs Pro < Ain Gin ?hn Gin Glu Vni «■ Gys 

275 3.t0 285 



Asp Leu Gh t Gi . s 2y Cy •: y y«u 

290 283 386 



< _ - . s . <. " s. Gin 

305 510 MS 320 



&sp -Gys ^ 

325 330 



Gla Lys Ser His Cys ft. " ^ X Ala 

340 34S 338 



Asp Leu Pro Ser Leu Ala Ala Asp Pha Vs.! Ala Ser Ays asp val Cys 
355 360 365 



Lys Asn T\ J *> a Gl\ N Ayr 

370 3" 5 380 



Glu v <; Aas. 

305 390 395 400 



Ara: TAr Leu Gla ays Cys Cys Ala Ala Ala 



Asp Pro His Giu Cys Vva" Ala Lys Val Pha 
420 425 



QIu eh« Ays Pro A«n; 
430 



Val a A; da Aco Gin Asa saa AAa Lys Ala As;a Cys Ala Leu Pas Giu 
435 440 44S 



Gla Lay i 1 Thr 

450 453 460 



Lys Hys V'al l?ro Gin Vad Ser 'Thr »ro Thr A«u Val Slu V.sl Ser Arg 
465 470 470 480 



ass Lau Giy Lys Val Giy :3<=ar Ays Cys Cys; Lys; His -A. a 'A. a Aia Ays 

485 490 433 



Afq Mas Pas Cys .Aaa G.U> Asa Tyr Las. Sar Val Val Leu As Ala Lea 

500 SOS 510 



His Ala Lys AOs; fro Val 



Asp Ara Val yar Cya •: 



Val Asp Ala Thr Tyr 

lAa His Ala As :> Xi© 
565 



TAr Laa 3er Alu Lys CAlu A>:s GI; 



Lva Gla Car Ala Lass Val Giu Lea Val ays ay s Lys Pre Lys. Ala TAr 
580 585 SOD 



ays; , ; Asp Thr Cys Paa ?\ * G.U A s G1.\ 

610 SI 5 " 620 



<210> 267 
<'-2U> 636 
<2I2> PPrP 
<213> Hoircs : 



Met I - A3 a 

I 5 10 is 

Tyr Per .-> ; ■.; Ses: .leu Asp Ays Arc? A;s» Ala Kiss Ay;?. See Glu v'al Ala 

20 25. SO 

Mis; Are shea Ays; Aap Leu Giy Glu Qie Asr. PAe Lys Ala i.-r..; Pal Pes 

35 40 45 

lie Ala Phu Ala Gla Tyr Lee Gin Ag Cys Pro Phe Glu Asp KA Val 

50 55 60 

Ays Leu Val Asu Glu Pal Thr Glu Phe Ala Lys Thr Cys Val Ala Assp 



Ala Glu As;e Cvs As;p i.-vs Ser Lui? Hi:;. TAr Leu PA& Giy Asp 

85 §0 95 

Cys Thr Val Ala TAr Leu Arc? Glu Thr Tyr Oiy Glu Met Ala 



Hjs Ays Asp Asp Am Pro .Asa Ls?u Pro Aru Lev vai Arc? Pro Glu Vai 
130 135 140 

As;p Val Aut Cys Thr A'.U Pha His Asp A sin Glu Glu Thr Phe Leu leys; 

145 130 155 160 

Lys: Pro 
1SS I?0 i?S 

Glu Leu Lee Phe Phe. Ala Lys? Are Aye Ays Ala Ale Phe TAr Glu Cys 

180 1*5 190 

Cys Glu Ala Ala Asp Lys % Ala Cys ir?u Leu Pro Ays; Leu Asp Glu 

195 300 205 

Lou Arc Asp Glu Giy Lys Aia Aar Ser Ala Lys Glu Are Lua Lys Cys 



Pro Lys Ala Glu Phi 



23 0 
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Ays Vdi Cyc; Ays As;r> 



. His Thr Glu Ays Cys; Kis Oly 

; Ala Asp i«u Ala \, lie 
285 

' T,ys; A<su Ays; Giu Cys Cys G.U; 

: lie Al« Oi u vas. Giu Asn Asp 
315 320 

: Ala Ala Asp ?he Val Giu Ssr 

330 335 

• Asp Vai Ah* Leu Oly 

358 



Tyr Ai« Axg Arg His; Pro Asp Tyr Ssr VsX Vol 
360 355 



i Ala lys TAr Tyr Glu Ttiv Thr Lsu G3u Lys Cy: 



Ala Ala Ala A:;p Pro His Glu Cys T'/x Ais Lys VAl Ab« Asp 01,.; 

396 395 MQ 



Phe Ays Pis 



Ar Ay 



435 



Glu Tyr • 
425 



V'al Pro Gin VAI 



430 

Pro Thr Leu VaX 



450 433 460 

3 It i * s > V 



70 



mo 

. V&l CAm hmi Val 



£31 
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■ro Lvs Ale Iht Ays Giu Gin Asa L-ys Ala Vs.": Me I Asp Aup Ahe Ala 
565 570 S75 

.la PA a Val Glu Lys; Cys Cys; 



Ale 01 u Glu Gly Lys Ays Leu Val Ala Ala Ser Gin « 
595 500 

L«su His S«t Asp Gly rhr Pno I'At Sc.- Gl 1 Leu 3ei , 

£10 6i5 620 

Gly Ala Arg Leu Gin A?:g Aaa. Leu Giu Gly Leu Val 

525 630 635 



<210> 
<2ll> 536 
<212> PRT 
<213> Bosacs 



268 

•s tup v«l Set Ph» lis S<sr Leu Le: 



S«r ; ) « i. 

23 25 30 

Leu Ser Arg- Leu Arg Glu Gly Ala Arc? Asa Gin Arg Leu Leu Gin 

3.5 iC -45 

Leu Val Asp Ala His Lys Ser OS a Val Ale His Arg Phe Lys Asp 

SO 5S SO 

Gly G Giu A-sn ->* Aprs Ale J > ^ Leu Ala Ale She Aj.a Sirs 



- Leu . Asa t 

85 90 M 

;la Phe Ala Lu A As Ala • 



lie Ala Arcs Are- His Pro Tyr PAe Tyr Alr= Pro Giu ;,eu Leu Pha Poe 
135 200 ^85 

Ma Lvs Arq Tvr Lys Ala Ala Ph« Thx Giu Cva Cys Gin Ala Alii A;ro 

2io ais 220 

„<. \l i Gly 

225 230 235 240 

I,vs Ala Se:; Ser Ala Ays Gin A?:q Lea Lys Cys Ala Ser Geo Gin Ays 
245 250 255 



Aro PCs Pro Lys Ala GIo Coo Ala Giu Val Ser Lys Ceo Val Thr Asp 

275 2 8C 285 

Leu Thr i.-vs Val His Thr Giu Cys Cys iA.s Glv Asp Leu Leu Giu Cyo 

290 295 300 

Ala Asst; Asd Are Ala Asp htm Ala Lys; Tyr Xl« Cys Giu Asm Ola Asp 

305 310 JiS 320 

Ker i A sr Ser L; Leu * s AO?. Cy -ys Giu Ays; Pro Leo Los Giu 

32S 330 335 

Lys Ser His Cys lie Ala 01 u Val Olu Asn Asp Gla Kef Pro Ala Asp 

340 345 350 

Leu Pro Ser Asa Ala Ala Asp PLs Val Glo Ser Ays Asp Val Cos Lys 

355 360 365 



Ayr Leu 

385 3S0 395 400 

Ala Lys Thy Tyr Ala TAr TAr Lea Glo Ays Cye Cys Ala Ala Ala Asp 

405 410 415 

Pro Ais Ola Cys Tyr Ala Ays Val Phe Asp GIo Pile Ays Pro Leo Val 



<■ a , , <.. o ,. u s - s OAs 

435 440 445 

Lau Glv GIu Ayr Ays PCs Gl.o Asr; Ala Leo Leu Val Are Too Thr Lys 

450 455 450 

Lys Val Pro Gits Val Ser Thr Pro Thr Aea 'AS Giu Val Ssr Arg Ask 

465 470 475 4S0 

Leo Gly Ays Vol Gly Ser Ays Cys Cys Ays His Fro Giu Ala Ays Aro; 



133 



; AU Asp 
500 



Tvr Asss Ser Vsi vpi L»ii 
505 



i His Ala Lys Thr Pro Vs.! Ser Ass Arp Val < 



■ Ala Ls-u Giu Pal 



Asp &hi Thr 
24S 



Tyr Val Pro 
550 



T,Vt. Gl\;. Pis As;- Ala CAP; 

sis 



His Ala Asy : 
Gin Thr Ma i 



- las. Ser Giu Lys Giu Arc; 

570 



GP; Gin 



3<A 



Lys Ala val i 
Ala Asp Asp i 



Thr Phe Thr Phe 
560 



Gin lie Lys Lys 
! >75 



ml 0.1 u Lys 



; GIu Giu O i y Lys 



. m.« Ala S«sr 
630 



Glu Ala Ala Ps-a Ply Ass 

635 



<212> PAT 



lis 



1 3 



Ayr 



Ass 



His Arg S>h« 
35 

He Ala S>h<& 
SO 

Lys Leu Val 
0.1 a Ser Ala 



Par Gas Asp Ays Ars Ass Ala sis ays Sss GP;. sal Als 

20 25- 3D 

Ays Asp leu Gly s. , ■ : Giu Ass. lis Ays Ala Leu Vai Leu 

40 45 

Ala Ola Tyr La-u Gin Gin Cys Pro Phe Giu Asp His val 

53 60 

Asn Giu Va • Thr Gin > v Ala Lys Thr Cys Gal Ala Asp 

70 ?5 SO 

G ; a Asr; Cys Asp Ays •: Ass Hiss ph :t - Leu Irs? Gs.y Asp 



Ls's Cys Tss Pal Ala Thr Leu Ass Giu Thr Tyr Gly Giu Mas Ala 
100 3S5 110 



His; l.s-s Asp Aso &s;n Pro Asr. T.,«u Fro Arcr Asu Val Arc; Pro Gii; VAi 

a 30 13 S 140 

Asp Vsi Met Cys Thr Ala ?he His Asp As?". Gii; Gla Thr Pha Leu Ays 

145 150 155; 160 

Lva Tyr Leu Tyr 01 u He Ala Arg Arc; Has Pro Tyr Phe Tyr Ala Pro 

JSS 170 PS 

Gla Leu Leu She Chs Ala Ays Arc Tyr Ays Ala Alii Phe Thr Olu Cys 



LAu Ar« Ass Oil; Glv Lps Ala Ssr Ser A .La Ays Gin Arc? lei; Ays Cys 
210 215 220 

Ala ser Leu Gin Ays she Gly Giu Arg Aia ?he Lvs- Ala Crp Ala Vai 
225 230 235 240 

Ala Arg Asa; iler air; Arq Ph« Pro Ays Ala Olu A l.s 03 a V&l Ser 

250 255 

Lvss ■ 1 sp Leu Thr tsl i ■> > ys H Gly 

260 265 270 

Asp Leu Leu Gin Cys Ala Asp Asp Arc; Aia Asp As;: Ala Ays Tyr lie 

275 280 285 

Cys Gii; Ass Gin Asp Ser lie Ser lys Leu Ays Gl s Cys Cys Gla 



Ays , ^ . <. 

305 310. 31S 320 

tilxx fet i ! ' 5 « n j N , c ' . . ^ s 3 o ; rl Gli Ssr 

325 330 325 

Ays i ^ ' ~ n % - \ - \ " <■ 

340 345 350 



Leu * - Cvz 

370 37 5 380 

Cys Ala Ala Ala Asp Pro His Ola Cys Tyr Ala Ays Vai Ahe Asp Ola 

385 390 3?S 400 

Phe Lys Pro * t n mn L« - N Cys 

405 410 415 



23S 



la G1 n v i > " Leu 

420 425 430 

Val Ar« Tyr Thr Lys l,y$ Val £r.o Gin Val Sor Thr Pro Thr t-;-- Val 

435 440 445 



Pro Qlu Ala Avs Arc? Met: Pro Cys: A I a Qlu Asp Tvr Leu Ser Vol VaA 
465 470 475 480 



r-.:: Ala Aeu Giu Val Asp Giu Thr Tvr Val Pro Lvk Glu Phe As;; Ala 

5X5 52« 525 

Glu Thr Phe Thr Phs> His Ala Asp Tie Cys Thr Leu Per Glu hys 

530 535 546 

Arg «ln. lie Lys Ays Qli\ Thr Ala L«u Val Ciu Le« Val Lys His Lys 

545 550 555 580 

Pro .Lys Ala Thr Ays Glu Gin Leu Ays Ala Val Met Asp Asp Mx<& Ala 

565 570 §75 

" v. >> Gsi 5 r's C ys - X } t - T Cys Phe 

580 585 550 



610 SIS &2Q 

Asp Ser Val S«r Val Trp Val Gly Asp Thr Thr Ais Thr 

625 630 635: 

Ays Gly Ays Glu vaJ 



Val f ^ ^ 0 ~ ' N .Pro 

§80 865 670 

Val Asp Ser Gly Cys Arg Gly lie Asp Ser Lys Has Trp Ass Ser Tyr 
575 SSO SSS 

.Si Tn T" - ^ 1 i « < * t ^ - Ays: 

590 595 700 

•Gin Ala Ala Trp Arg Phe lie Arg lla Asp Thr Ala Cys Val Cys Val 



236 



Leu Ss-i- Ar« Lys M 



Pat i.vs 7rs> V«l Aiaa Phs AAi Aar Leu Lea Pea iesu 

i 5 10 

Tvr Sar Arg S«r Leu Asp Py;s Arc Sat: 8<ar Sex His 

20 25 

Arg Gly GX;a Vh<a Sfsr V«l Cys Asp Star Val Ssr Val 

iS # 

Lvs Thic Thr Ala Thr Asp J.ls Lys Gly Lys G'U; V*i 

50 $S 60 

Qlu V*d Asn IX« Asa Mr S«?r VaX ?h<s t,ys Gin Tyr 



70 



75 



Phs Ser Ser Ala 

Pro lis Mi* His 
30 

Trp Va.l Gly Asp 

M*t Veil L*u Gly 

#h© Bb« gIsj. Thr 
80 



Ala Cys Vi. Cys Pel L<au - Ar> 



•ISO iss 



; As:a Phe Lys Ala Leu Vsl Pa-u lis Ala. Pi>e Ala 

165 no 



VaX teg Arg Kin 
Asp Leu Gly ALUs 



Gin iv r ;..<:::; Gin 
175 



i Gl u y=sX Tfsr GXii 
130 



Glu Thr Tyr Gly Ql\i M&t Ala \ 



2 57 
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5iG 



Lys; fh v ?yo 

545 5 SO »5S ~ SSO 

Gin Val Ser The Pro Thr Leu Vai Glu Val Ser Arg Aax; Lau Gly Lys 

56 g 570 S? 5 



59 5 6 00 

Glu Lys Thr Pro Val Ssr Arsp Arg Val Thr Lys Cys Cys Thr Glu Ser 

HP SIS 620 

Leu Vai Asm Arg Arc Pro Cys Phe Ser Ala Lou. Glu Val Astj Gia Thr 

«3 fi$Q 635 640 

Tyr Vai Pro Lys Giu Pha &sn Ala GJu Thr Phe Thr ?he His Ala Asp 
645 630 655 

lis Cys Thr Leu Ser Giu Ays Glu Arg Gin lie Ays Lya Gin Thr Ala 
660 665 670 

Leu VAI Giu heu Val Lys: His Lys Pro Ays Ala Thr Lys; Gla Gin Lex; 
6?S SSS 685 

Lys Ala Val Met Asp Asp *h« Aia Ala *>hs Val Glu Lys; Cys Cys Lys 
690 6S5 700 

a (l is v 3 Jr „ a < > a i 

70S 710 ng 720 

Ala Ala Ser Gin Ala Ala Leu Gly Leu 
725 



<2U> 729 



Cat L- s U ^ / ; > • <. ; >\ - • " < i p > o> Ala 

* 5 10 15 

j. > » ^' A? i r ' x la Va Ala 

30 25 as 

! ! \a I „\ ^ t i ^ <- ~ Asa 

3s 40 *s 

lie Ala Aha Ala Glr; Tyr , Glu Lin Cys Pro > Glu Asd His Vai 
50 SS 60 

Ays Lea Val Asa Glu Val Thr Glu Aaa Ala Lys Thr Cys Val Ala Asp 



239 
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an 

GIu Ssr Al« Giu Asa Cys Asp Lys Ser Ley His Thr Leu Phe G i v 
85 90 ' i 5 

Lys L«u Cys Thr Vai Ala Thr La, Arg CP, Thr :Vr GJv Glu ; yv Ma 

100 ICS p 0 

Asp Cys Cy<: Ala Lya Glr. Giu Fro Giu Arg Asn Olu Cys Phe Giu 
~ J .120 i2j 

His Lys Asp Asp Asm Pro As* Lay. ?x( , Arg v .y ; Ara Pro «fr> 

00 13S 140 

VaJ Met Cys Thr A3 a Ph.- His Asp As* Sly Thr Phe Lc-u r«v S 

145 W 160 

hys Tyr Leu Tyr Giu lie Ala Ax 9 Arg Kis Pro Tyr Pho Tyr Ala Pro 

Giu Lay t«u Phs Phe Ala tys Arg Tyr <,y<, U« Ala * « Thr G\ .~y 

ias " ' 

Cys C«n Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Vh< *n- 01,, 
*« 200 205 " 

Geu Arg Asp Olu 01 y Lys Ala 5«r Gar Ala Lys Oin Arg Leu Gy >. Cv S 
**' • 230 

: 

235 240 

2 S0 

Ris Tax Ola Cys Cys 

' " ' " \ , ^ , i Tie 

MS 233 

Cys Olu Aun Oia Asp Ser lie Ser Sar lys Lea Gvs Giu Gv 5 ; c- v<) ^ M 
S9.0 295 ' 

Gys Pro Lau L«u Olu Lys Ser His Cys lie AG-, GP = v *' ,ee .< 

310 ' > 

Sl« ^ Pro Ala Asp ^ Pro Ser Leu Ala Ala Aso Phe V,,. Giu set 
330 335 

Gye Asp V.:G Cy S Lys A: 5 n Tyr Ala Giu Ala ,y- ; . h ^ Vai Pn , u>u Glv 
34§ 350 

<r 1 > J" . 1 - , u , p ~ 

3S8 • 3gg ■' 

* AitB v m t ix ryx C 1 - a E « i 



r " * " " ' Ns i>< ^ " ' *^ » " lf , ^« val 

230 255 :i40 

Ala Arg Geu Ser Gin Arg Phe Pro Ays AU Giu Ala Ola v*i A-- 

245 350 255 * ' 

" v ' : 1 11 1 ■■■ ■ 1 U 

*« 265 2 7« 



333 

Phe Lys Pro 



Giu Leu Phs GUs Gin Lex; Giy Or.. Tyr ly.i PTc- Tin ;>-:n Aia leu Lex: 

420 425 430 

v'a.I Atg Tyr Thr Lys Lys V«l Pro Gin Val Sftx Thr pro Thr Lam V&l 
435 440 445 

Oiu -.Val S®r Arg 



510 

.< hy» GXu svhe Asn Ms 



Phe H::: Ala Asp lie Cys Thr Lsu Sfs-r Gi.y Lys CI 

535 sm 



- 



;.Hr l-V-S Cys Cys. Ays Ala Aye- Aay .Lys Glr; Thr Cys 



S10 
Asp Set: 5 



Glu rhs Lys Cys ».rg -U'; «s \ Pro 



2il 



S'S 680 685 

Cys Thr A> Thr His Thv Phe - - Ala . . - Asa G'v . 

690 695 700 

Gin Ala Ala Trp Ars ?hs lie Arc; II* Asp Thr Ala Cys Vai Cvs Val 
70S 710 7:15 " 720 

t.eu Sar Arg T,ys Ai« Vai Arg Arc? Ala 
72S 



<400> 272 

Mas Ays Trp Vai Sar Ka> lie Ssa: Lea Leu Pas Leu The Se; Ser Al& 

1 5- 10 15 

s °^ - a> ^ --t- . b-.-i t f-i " >_ p> H > His 

20 m w 

Arg Giy Gits Ph-s Ser Vai Cys Asp Sar Vai Ser Vai Trs Vai Glv Asp 

•*5 40 45 

Ays Thr U'hr Ala Thr Asp iie Ays Glv ays GTu vai Met Vai Paw Glv 

50 5S SO 

Glu Vai Ass He Asts Asn Ser Vai ?h« Lvs Gie Tvr sha Pee Giy r;v 

«5: 70 75 80 

* ~ t ' h } Lyz 



A As $■ i 

US tiO 12S 

Asp Thr Ala Cys Vai Cys Vai Tars Sar Arg Lys Ai* Vai Arg Are Ala 
130 135 MO 

1 > \ - ~ - - 1 ^ - - , \- a s 

US 150 155 " 160 

Giy Ass Toe Ays A.ls Laai Vel Lss He AH Fhe Ala Gin Tyr Lee Gin 

16S 170 175 

Gla Cys Pro Fee Glu Asp His Vai Ays Asa Pel Ase Qia Vai Thr a •.. 
180 im 190 

VKa Ale; Ays is 1 « : ^ L 

1§S 200 70S 



242 



Leu His Thr Leu Phe Gly Asp Lys Leu Cys Trir Val Ma Thr Leu 
210 215 220 



V ; In ,/• Lro 

223 330 235 248 



%rq Leu 1 1 His 

260 265 278 



Ayr Phe Ayr Ala L'o Liu : 



PAe Phe Ala Lys Are 



Ave Lys Ala Aia PAe Ahr Lis Ave Lys Gin Ale Ala Asp- Ays Ala Ale 
305 310 315 320 



Cv;s Leu Leu Fro Lvs Leu As» Gle Lev! Ax a Asp G.Lj Gly Lys Ala ; 

325 3:3.8 335 



Ser Ala Lys Sirs Arg I*u Lys Cys ilia Ser Leu Gin Lys ghe Gly GI« 
340 345 350 



Arc; Ala Phe Ly:s .Ale Tip Ala Gai Ala Arg Leu Ser Gin Arg Phe Pro 

355 360 3S5 



Lys Ala Gio Pha Ai« , » < Lys Leu VAi 1 Asp Leu Thr Lys 

370 375 



Gel < v A up 

383 390 335 400 



Arg Ala Asp Leu Ala Lys Ayr lie Cys Gle Ase Lis Asp 



See Ays Leu Ays Glu Ays Ays Glu Ays Pro Leu Lsu Liu Lys Ser Hie 
420 425 430 



Cvs 3ev 
435 44S 445 



- v , " — LI A 

450 455 450 



G.l s Aug 
463 470 475 480 



500 505 510 



351 



Cym Tyr Ala Ays aa! PAe 
5.XS 



Glr ; Asa Aaa Tie Lys Gin 
530 



A?.p Giu Phe Avs Pro Aaa V«'i. Giu Glu 

520 525 



Ass C), - iu L»» h« alu ( in .eu CO / ■: 
535 S40 



i ass Ur-a Vai Art;; Tyr Thr Aya Ays Tai Pro 
555 560 



Gin Val Ser Thr Pro Thr 
S65 



Leu Vai Giu Vai Par Ara Asa Aaa Giy 1 
570 57'S 



si Vai A<=u Asr : < 
600 



i Ays Arg Mat Pro 



SOS 



Gio t ^ v x Giu : 

*10 SIS 620 



Pea Vai Asa Arq Arc; Pro ; 
S2S 630 



Tyr Vai Pro Ays Gin Phe 



Asn Ala Gla Thr Fbe- Tnr Aha His Ala Asp 

650 65:5 



i Ays CI a Ara Gin lis Ays; Ays Gin Thr Ala 

665 6?U 



i v ^ ■ -a V I ly; 

675 



His Ay;; Pro ays Ala Thr Ays Gla Gin i 
fisO SS5 



Vai. Aar. say Asp Fas Ais Ala 



■ Thr * 
73.0 



Ala Ala a Gin Ala Ala 

725 



; JAar ssr A A 



Tyr Per Ara Par Las Asp Ays Ara Asp Ala His Ays S&x Gla Vai Ala 



244 



■ Phe L-ys Asp Laa 0 1 y Ql\i Gl\i A; n i'hs Lys Ala Leu v'a:l Leu 
35 40 43 

. Pha Ala Gin Tyr Leu Glr; Gin. Cys Vxo ?he Glu Asp His Val 



Ths- 



Ivs Lea Gas Thr Val Ala Tbr Lea Are G.U; Thr Tyr Gly Gii; He^ Ala 

im 105 139 

As.o Cys Cys ;>i.i Lys Gin Glu Pxo Glu Ara Asa Glu Cys; Aha Leu Gin 

115 120 125 



Asp Val Hefc Cys Thr Ala Phe His hsp .Asa; Glu Q.la l"hr Phe Leu Lys 
145 ISO 155 160 

Lys Tyr Leu Tyr 01 u lie Ala L.ra hxa His Pro Tyr Pivs Tyr Ala Pro 

ip it?.o: lit 



la Lau Lea Phe 



Cys Gla A ! Ala Asp la 

l&S: 

Lea Are Asp Gla Gly Lys Ma Ssa: Sea Ala Lys Gin Arg ana Lys Cys 

210 215 220 

Ala Ser Lea Gla Ays Che Gly Glu Arg Ala Pha Lys Ala Trp Ala Val 

225 230 235 240 

Ala Aro Lea Sftr Gin A;:g Pi':* Pro Lys Ala Glu Phe Ma Glu Val Ser 

245 2S0 255 

■lys Las Val Tar Asp Lea Thr Lys Val His Thr Glu Cys Cys His Gly 

260 26a 270 



WO 2«05/oCim 



Ays Asp Val Cys Lys Asr; Tyr Ala <Uu Ala Ays Asp Val Ph« Leu Giy 
340 MiS 3:50 

Ms;; Phe Leu \ G'.i a Tyr X. ^ - Pis -> ^ 7- t < \ y.> • 

-V70 375 380 

Cys Ala Als Ala Asp Pro K:;.s Glu Cys Tyr Ala lys Pal pha Asp Glu 
3SS 350 335 400 

Phe Ays Pro Leu Val CUu Giu Pro Gin Asa Lea lis Lys Gla Asa tys 
405 410 415 

Gii= Lea PAe CP: Gla Lea Giy GAu. Tyr Ays Phe Gla Asa Ala Laa Asu 

420 425 430 

Val Arc Tyr Thr Lys Ays Vs.! Pro Gin Val Ser Tar Pro Thr Leu Va! 
435 440 445 

Ola v*i Per Arc? Ask Leu Giy Ays Val Giy Ser hytt Cys Cys Lys His 
450 455 4S0 

Pro G2u Ala Ays Art; ifet Pre Cys Ala Glu As» Tvr t«u S*r Val Val 
4SS 470 475 480 



Sis Ola Ays Thr Pro Val Ser Asp Arc 



Val TAr Lys Cys Cys Thr Gla 3«r Leu Val Asa Arc Arq Pro Cys Phe 
500 505 51 C> 

Par Ala Leu Giu Val Asp Glu Tar Tyr Vsi Pro Ays Glu Phe Asa Ala 
515 520 523 

~ 1 ^ ~ A» ;. \ G 

530 535 540 

Arg Gin lie Ays Lys Gin Thr Ala Leu Val Ciu Leu Val Lvs His Lvs 
545 550 535 SoO 

565 570 SV5 

Ala Phe va-3 Glu Lys Cys Cys Lys Ala Asp Xsp Lys Giu Tar Cvs Phe 
580 535 5S0 



Par 

535 630 «a ' 64: 



WO 2«05AA3m 



Arg - ; 

§4S m& 555 



Asp Phe Va.l Gin Trp L-au Net Astt Thr Pyi Arc; 
665 670 



' -AP Ser Leu Asp Lys; Arp Arg Si>r Lsu Gin Asp Thr GAs 

r Arg S«r Phe S«ar Ala Ser G.la Ala Asp Pro Usu Ser Asp 

40 45 

s Met Asn Olu Asp Lys Arc? Hi s Ser Sirs Ply Thr PLC: T>« 

) 55 60 

er Lys Au 1 i * ^ > 

i mt Ask Th>: Lys Arc? Asn Ar« Ask Asr; Ale Ala Asp A As 
S§ $0 95 

: A! vA.l AU Krs; Arg ?b<K Ays; Asp Per: GJy C • Glu Asr; 

*W 105 ixe 

; Lea Val I i« Ala 5 - ~ - - t t: OA ys . 

IIS 120 125 



i i s VA ; in - GA 

MS I/O 17: 

A - „ <A A ; 

130 18$ 190 

K*vs t,«« Cla His Lys Asp Asp A?.;-: Fee Asu Las Pro An 

ASS 200 2C>5 

Pro Gin Vsl Asp A A A:.v Cys; Thr Ala Pbe His Asp Ass 



147 
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210 



Tyx' Leu Tyr Giu lis Ala Ar« 



Arg His Pro 
240 



Tyr Phs Tyr A3. 3 Pro Gia J 
24S 



Ala Ph® Thr Glu Ova Cys 
2S0 



230 



Ova A ia Try Ala v«i Ala 
305 310 



O.Ui Ala Al« Asp Lys A .lis Ala < 

26S : 



S«r L«u Gin Lys Giy «Ii 
235 300 



Ara leu Sax Gia Ax a i-'la Pro 

315 



Ser Ala Lys; 
Arg A3 3 Pha 



Lys Ala Giu 
320 



i -l?hr Lys Val 



Leu Lay 01 ii Cys Ala Asp Asp i 

345 : 



leu Ala Lys; Tyr He Cys Ola Asi; 01:! «sp Set 11a 3 fear 
355 .is* i6S 



ittv Lys i**u.. 



Lys Giu < s i 



Pro Lea Leu O.lu Lys Ser His i 
375 330 



Gla Vai. G.lu Asa Asp C-la ! 
38S 390 



. S'ha aau Tyr Gla Tyr Ala Aro. , 

42S 



Ala Leu Ala lys. Thr Tyr 01a Tar 



.As Ala Asp Pro H • a CO, a Cys Tyr Ala 



lie Ays Gin As: 



I y t j - ;Aro < 

500 SOS : 



• Gin va i ser 
510 

Thr Pro TLr La a Val Glu Val Sax lay Asa Lau Oly Lys Vai Giy Ser 



24': 



Tyr t>x, V'-al UU t-i Asn C-ia . * w ' - - ays 

54:S 550 5-55 

Pro Vsl. Se?: Asp Acq Va 



Arc! Arc Prw Cys Pba Sea Ala l.eu Glu AA;. Asp Ala TAr Tyr Val Pro 

580 585 590 

f v h< % ' < 1 Thr- 

»SS 600 605 

S*r Clu X.ys Gl« Arcs «Ja Ik Jkys Lys Giis Thr Ala Aau SAG; Giu 
SiS 615 620 



Leu Vai Ays His; Ays Asa ays Ala Tar Lys ; 



660 #65 



<2ii> Rot&O sapiens 
<400> 275 

i \ < v ' ° > ' <, ' - - Ala 



Tyr; Bar Ara :A:;r Aaa Asa Ays Asa Asp Ma His; Ays 8ar AU; Aai Ala 

.20 2S 30 

N > L« r a % > Leu 

35 40 45 

I Ayr ■ U v vs ?rs ; 

SO 53 60 

ays Lara Val A an G.U; A a I Thr' A/A: iA. a Ala Ays Thr Cys Val Ala Asp 



Giu rax „ , Aaa Cys Aaa Ays; S«r His Thr La a Hre C-Iy Asp 

8S M 35 



249 



1 u v > ^ - - 

Asp Cy ;5 c f Ala LVi Gin e, u r , „ Arg A « Giu C< , Wl * G] , 

120 325 

*J.s T,ys Asp Asp hsv. Pro A«n Lea. Pro Ary Leu Vai Arg Pro Giu yyi 
ir) 148 



eys A..-. Ma Hi 
iso 



> As* CJu Oi:i Thr r-lvj U:a Lys 



Lys Tyr U;« Tyr Giu lie AH Arg Arg His *ro Tyr pfc* Tyr -XU Pro 
m 170 J:75 

" aU h *» ?hsi *** -VS Arg Tyr Gy, Aia Ma v> he , hr Cy; , 

wo 165 , §<Q 

. Gin AU Aio Asp , au > Ui 0 l4 , Pro ly , % y „ _ 

2S0: 205 

U?U ^ *&¥ ^ Ala Ser Ser Aia i <y « Gin hxa Lau hv „ Qys 

*W 2X5 : 220 •"' 

Ala S«r Leu Gin Ly« Ph* Giy Giu Arg Ala Ph« Lys Ala Trp Al* y«l 
' a 35 240 

Ala Arg Leu Ser «ln Arc, Phs Pro -uys Ai, Giu Phe Ala Giu Vai s«r 
d4a 230 255 



Thr Vai His Thr Olu Oya Cys KU Sly 



Asp Leu Leu Glu Cys Aia Asp Asp Arq Ala As; P r* v Uf !v , Tv .. r , 
275 280 "'~ ' ' " i: 

Cy £ cJij Asa Gin As P Ser He Ser Ser hy s feu Lys Olu Cy* CV« G- 
2SS 300 

MS 

Gl« HeC Pro Ala Asp Pro Ser Leu Ala Ai« Aso Pha w q- u ^ 
330 335 

Gla A?. a hys Asp V'sil phi-; L$ 

J3J 350 i65 

^ lJ ~- 1 " rs Ala Lys; Thr Tyr; Giu Thr Thr Le« Glu Lv<s C'vs 

J7i 380 

- &Js 400 



2S0 



Giu N Leu 

420 425 430 

Val Art; Tyr Thr Lys Gys Val Pro Gin va.l Ser Thr Frro Thr Leu Val 

435 440 445 

Giu Val Ser Arc; Gsn Leu Oly Lyz Val Gly Ser Lys Cye Gys Gys His 

450 455 460 

Pro Giu Al& t.ys Arg Met Pro Gys Ala Giu Asp Tyr Leu Sax Val Vol 



Lea /-.-■:■ Giu Leu Gys Vei Leu His Giu Lys Thr Gro Val Ser Asa Ares 

485 45>0 495 



Giu Thr Fhs Thi Plus His .Vie, Gsp lis Cys; Thr Leu Gar G 1 .. Lys; Giu 

530 S>5 540 

Aru Gin lie Lys Lys Gin Thr Als Lsu "Gal Glu Leu V«i Lys His; Lys 

S43 SS0 555 SSO 

Geo Lys Giu Thr Lys- Giu Gin, Leu Gys Ala Val Met Ley Asp '• •: •>•• Ala 

SSS 570 575 



Al« Asp As 



his Giu Glu Giy Gys Lys: Luu Val Via Liu Ser Gin Glu Liu - Gly 

99$ &W 605 

Lea G >•: Gir. Gly 'G « *r * 5 Gey 

610 6iS &2Q 

■■■:<■■■■ Ary Ary Ala Gin Gsp Val Gin Try Leu Let Asr, Thr Lys; Arc 

625 610 655 640 



Asp Ary Asp ask He Ala 
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net Lvr, -I'rp Val Sar Pha lie Sex; Leu Laa Phe Leu Phe See Sar Ala 
I S 10 15 

Tyx Pe ■ ■. a 

20 25 30 

:Vr Sex Lys Tyr Leu e- Sar Arg Arg Ala ^< «, * Pha Val six; 

3S 40 45 

Trp Leu Met Asm Thr: Lys Are Asa Are Ash Asa lie Ala Asp Ala His 

50 55 SO 

i Ser G.ly. Val Ala His Arc; PAe :.vs Asp Leu Giy Gle Giu Asts Pha 

SS 70 75 80 

Lvis Ala Leu Val Leu lie Ala Pha Ala Gla Tyr Leu Gir, Gin Cys Pro 

85 90 35 

PAe Gil; Asp His VAL Lys Lea Val Asa Glu Vsl Thr Giu Pee Ala Lys 

too ids lib 

Thr Cys val Ma Asp «lxa Ser Ala Glu Asm cys As;p Lys Ser Leu His 

115 120 125 

Thr Leu Phe : y Asp Lys Leu Cys Thr Val Ala Thr Lei; Arg 01 v. Thr 

130 135 140 

Tyr Oly 01« He* Ala Asp Cys Cys Ala Lys Gl« Glu S'ro Slu Arc Ass 
145 ISO 155 ISO 

165 ' * * 170 175 

Val Arc Pro Glu Vol! Asp Val he:: Cys Thr Ala Phe His Asp Asa Ola 

18S 185 190 

Gis Thr Phe Leu Lys Lys Tyr Leu Tyr 1 lie Ala Ar a Ax e Ki.s Pre 

Tyr Phe Tyr Aia Are Tlx; sea Leu Pee The Ala Lys Lea Tyr Lys Ala 

210 215 220 

Ala Phe Thr Giu Cys Cys Gin Ala Aia Asp Lys Aia Ala Cys Lea Leu 
225 230 235 240 

Pro Lee Lee Asa> Glu Lee; Are Asp Lie CGy Lys: Ala 3er Aer Ala Lys 
245 250 * 255 

Gin Are Lee Lys Cys Ala See Lea Gin Lys Phe Giy Ola Are Aia Phe 
260 2SS 270 

Lvs Ala Trp Ala Val Aia Are Lee Ser C.r. Axe Aha Pre Lys Ala Glu 
275 230 SOS 



252 



WO 2p05/P03m 



i Cys Cvs His; C-lv Asp Leu Asu Glu Cvs Ale As . • Asp Arc; 
310 315 



: Cys Giu Ass Gin Asp Ser lie See Ser 
330 



320 
lys Lee 



Ass Lee >3.1u Ays Ser His Cys lie Ala 



> Pes Vol Giu Ser 
378 



T.,ys - \ : Pes Pvr A1-? 1 P.es Lys 

375 380 



i ■ Phe Lei) Oly Met Pes Lee. Tyr GIs Tyr AT 

390 .395 



Tyr Ser Vai Vai • 
405 



Are Are 
Thr Tyr 



His Pro 
400 



G ! -:■ Thr 
415 



Leu 01 a Lys; Cys 
420 



Lys 
He 



Vai Phs Asp Gie 

<V35 



Cys Ala Ala Ala Asp Pro His; 

425 



Phs Lys Pre lav; Vai Glu Gie 

440 



Qlix Cys 
430 



Pro Gin i 
445 



sa Cys; Glu Leu Phs> Gla Gin Leu Gly Gie Ty 



Pro Gie 



; Cys; Cys Lys Hi;; 
500 



Glu Vai S«r Are hsn Leu Giy i,ys Vsl 
Cys Ala 



Giy Ser 

4 i$ 



Pro Giu Ala Lys Are Pec pro 
505 



Sis 



■ Lee Ser Pal Vai : 
:,iS 



Pro V,si Ser Asp Are Pel The Lye Cys Cys: Per Glu 

§35 549 



530 

; Are Are Cys PAe 



y Ala Lew Qia vsl Ase 
550 SSS 



■ The IP.-:: His; Ale 



Giu Asp 

Hie Gla Lys Thr 
525 

Ser Asa Vai Asp 

Thr Tyr Vai Pro 

5-50 

Asp lie Cys Thr 



Gin XI® Lys t,ys Glrs Thr AU 



Pro Lys Ala Thr Lys; Glu Q.U 
S00 



Lsa; Ays Ala Vai 
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fcfet \s,i> — 



p, Giu Thz Cys Phs Aia Giu 
625 630 



Gly Lye Lys Leu Vai Lis Ala Ss-r 
635 640 



<210> 27? 
<2U> 63b 



'rp Gal ' Pha Ola - Lew Leu Pha >- " - . < \ Ala 

S IQ 15 

,rc? S®?: Lc-u Asp Lys Arg Asp Ala His Lys s«r Giu Vai Ala 

20 25 30 

■lie Lys Asp Leu 0.1 y Giu Giu Asm 1>h% Lys Ala Leu Vai L*su 



45 

s «ln Cys Pro me Gl a Asp His Val 

SO 

Lys Lev Vai Asm Giu val THr Gin uha Ala Lys THr "ys Vai Ala Asp 



Ala i?he Ai« Pis Tyr Leu Gla 

SO 



75 



SO 



Gly S-sr Ai« Gla Asa Cys Asp Lys Sur Lua Lis ?hr Leu Phe Gly As; 



90 



:c 



Arc; Giu Thr: Tyr Gly Giu MeG. A ■■ 

iss ito 



Asp Cys Cys, Ala Lys , Giu ~ Giu Arg Asa Glu Cys <= ^ Gin 



Ala Phe Hi; 
150 



Tyr Glu lie Ala Ara Ara His pr 
Pha Phe Ala Ays Arg 



170 



Ala Pre; 



■00 



Tyr a Ala Ala. L'hu Chr G 

185 190 

Cys Leu Leu Pro Lys Leu Asp GIu 

S&x kiss Ly i i % f$ Cys 
2 54 



i. 



AI.3 Sax Lex; Gl". Lys Lha Gly ilu 
225 250 

Ala Arg Lew Sar Gin Ax 8 Ph* Pro Lys 



Ala Phs Lys Ala Trp AAs Vai 
255 240 



Lys Leu Vai Thr Asp Leu Thr tys Vai 
260 265 



His Thr Glu Gys Cys His Giy 

270 



Cvs Giu Asa Gl.r : Asp Per lie Ser 5 

230 295 



Ays 5 ; ro L»s-u Leu Glr; Lys Ser Pss Cys 
l&S 310 



lie Ala Glu Vai Giu Asri Aso 

31 S 320 



. Ms Ala Asp PAe Va: 



Ays Asp Vai Cys Ly: 



Tyr Per vai vai 



'570 375 



L«u Glu Lys Cys 



Phfi Lys Pro Lew Vai Ply Giu Pro Gin < 
405 



Ply Tyr 
420 425 



Lys Pha Glr: As si Ala Leu 

430 



tr i 

Glu Vai Ser Arg Asx; .1:-.; Giy Lys Vai Gly oc Ays Cys Cys Lys; Kis 

465 " 470 

Leu Aso Gin Leu Cys : P • Lev Ass Giu . 

Vai TLr Lys Cys Cys Thr Glu Ser Leu Vai Avr Arg Arc; Pro Cys Phe 
500 SOS SAO 

- v 3 . ' * i ' ,! V«! Fie Ay o - A - Ls; \. 



AA. 



530 

Arr.t Gin lie 
545 

Pro Lys Ala 
Ala ?he Vai 



Ly.-s T..ys Gin TGt: A. I* Leu Va2. G.la Gaa Vai Ly:s His lys 
5S0 555 560 

Vai mt Asp Asp Pi; 



5?{> 



575 



Gin Lys Cys Gy;s T..y& Ala As» Asy , GU; Tnr C Ghs 
580 535 590 



Ala . . ^ 

606 SOS 



<yys 



Leu His Ala ;< 
510 



Giy Vai Hie Th; 



; Vai G*a lie Aia ?a« Ala Gin 



Thr Lew P}«; ®ly Asp Lys I 

120 •; 



■ Arcr 81 u Thr Tyr Gly Olu mt Ala Asp Cys Cys Ma Lys 



256 



145 ISO 155 160 

Pro Asn Lau ?to Arg Leu v«l Ary ?ro Liu Pal Asp Pal LAt Ays rhx 

US 170 175 

Ala ?he His A:sp As* AAu Glu TAr Ph-s Asp Lys Lys Tyr Lm:< Tyr Gla. 

xs6 iss tm 

He Ala Ara Arc His Pro Tyr PAe Tvr Ala ?ro Glp Leu Leu Phs PAe 

195 200 205 

Ala Lys At'g Tyr Lys Aip Ala Lbs Thr Clip Cys Cys Gin Ala Ala Asp 



Ays, =.-1s ; ' y-;? Asp G.A; CAly 

225 230 235 240 

Lys Ala Ssr Ser A A; Ays A in Arg Leu Lys Cys. Lid Ser Leu Ola Ays 

245 250. 25$ 

Phe Oily Qla Arg Aia Phe Ays Ala <Sr.p Ala Val Ala Arq Leu Per (51 a 

260 263 270 

Art.; Lie Pro Lys Ala QXu Pbe Ala Civ; Val Per Ays Leu Val Thr Asp 
275 2«0 235 



Aid Asp Asp Arr; Ala Asp Up.; Ais Ays Tvr lip C;3 Lip Ass. Gin Asp 
105 310 315 120 



Ays Olu Cys Cys CSiu Ays 



j -> •< Las 

18.1 3.90 395 400 



Pro His G'< p Cys Tyr Ala Lys Ail PAe A;pd GIp PAe Lys Pro Lsu Val 
420 425 430 



157 



Leu GXy v> v Ty;: Lys Phe Gin Asr; Ala !«A; % Gal Ar:g ?y?: GGr Lv;; 

4S0 4S5 460 

Lys Val Pro r S«r T 1 ?;o * ~ Vol ~v 'Gi i't;; Ax? Asn 

465 C?0 475 480 

Lan Gly Lvs Val Gly Ber Lys; Cys Cys .Lys His; Pro Gin Ala Ays Atxj 

485 450 45-5 

Mat l-'rc? Cys Ala Glu Ay. a- Ty r Leu Sar Val Val Pan Asn Gin Lau Cvs 

500 505 510 

Val Lei; His Gin Lys Ths Pro Val Ssr asp krg Val Tar Lya Cys Cys 



Asp Gin Thr Tar y,yj. fro Lys Giu Pha S,s.n Ala Gin T;rr Gas GGr GGa 

545 S50 SSS S60 

His; Ala Asp 11 & Cys Thr Lea Ser G.lu Cys Glu hrg Glrs He Lys Lys 

50 570 5 *?5 

Oln Thr Ala Lms Val Glu Lass. Val Lyss His hys Pro Lys Als Thr Lys; 

530 535 550 

Gin Six; Lea Lys; Ala Val Kei Asa Asp Gas Ala Ala Gha val Glu Lys. 

535 60S SOS. 

Cys Cys; ./:•• Ala Asp Asp Lys; Cla Thr Cys; Gha Ala G.Va Gin Gly Ays 

610 615 620 

Ays; Len Val Ala Gin Sar Gin Ala Ala Gen Gly Lea 

S2S S30 SIS 



<:213> Hoko ftapdaor 
<40G> 279 

Hat Ala 
1 5 10 15 

Tvr v « v t % i v s « ^ > v** Gin 

20 25 38 

M N j i ^ . N > s Can 



Ha Val 

50 55 m 



218 
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Lyg Lev: Va.l ton Glu Gal TPr Glu PLe Ala Lys TAr Cys vyl Ala Asp 

65 70 ?S SO 

Giu Ser hi* Glu Asr; Cys Asp i.ys s«r I.eu His Thr Lau ??.h<& Gly top 

85 90 95 



Asp Cys Cys Ala Lys Gin G.la Pro Glu Arg Asas via Cys ana Leu Gis 

i.15 120 "• 125 

130 a*e 

top Val '\f Cys; Thr Ala - H:;.s Asp Ass; Giu Giu Thr PGe Leu Lys 

145 33:0 1SS 160 

Lvs Tyr Pen Tyr Glu lie Ala Arg Arcs His; Pro Ty? ; pha Tyr Ala Pro 

155 170 175 

Gla Leu Leu y Aha Ala Ays; Arg Tyr s Ala Ais : P TAr Giu. Cvs 

180 ass iso 

Cys; Gin Ala Ala As;p Lvs; Am* Ala Cvs Leu Lea Pro Ay:; Go;:; asp Gla 

1$S 2W 2-05 

'hm Arg Asp Glu Gly Lyti Ala Ser Ger Ala ia/ss Gin Asp to<i t,ys Cys? 

210 215 22*} 



SVia Aso Pon Sur Gin Aug Una Pro Lys iilsi Glu P'he Ala Glu Val Gar 

•24S 250 255 

Lvs Leu: Gal GPr Asp Poo TAr Lys Vol -As Th.r Giu Cys Ays Hits Gly 

250 265 2?0 

ton Lais Leu Glu Gys Ala As;p Asp Arg lAo top Gsr.. Ala Lys Tyr lie 

27 5 280 285 

Cys Glo Aso Gin Asp tor lie Sar Sor Lys Lea Lys; Glu Cys Gys; G.la 

290 295 300 

Ays; Pre Leu Las; Glu Ays Sou His Cys lie Ala Glu Val Glu Aso Asp 

305 310 315 320 



. . t- Lei; Ara Pas Ala Ays Th?: - „ 1 , - Pas Ciu ; ys 



Cys Ala Ma Ala Asp Pro His Glu Cys Tyr Ala Lys Val Pha Asp ( 
386 390 'i$W 



Val Arc; Tvr Thr Lys Lys Val Pro ca« Val SA;r Thr Pro TAr Us.; Vis'.! 

435 4.40 445 

Glu Val Sea g Ass baa; Giy Lys Val Oly $ar Ays Cys Cys Ays His 



Pro Gla Ala Lys; Ary Vat. Pr.o Cys Ala Glu Asp 'Ayr Aa-a SPr Val Val 

4SS 47<) 475 480 

Leu Asa Gin L<su Cys Val Lmi His Glu Lys Thr Pro Val Ser Asp- Arg 

485 490 495 

Val Thr Ays Cys Cys; Thr Glu Gar Laa Vai Ass Ara Arc; Pro Cys Pha 

500 SOS Sip 

Sm Ala texs C..ln V«l Asp Gl-a Thr Tyr V«l Pro Lys- Glu Phe Asn Ala 



Air 



Ala u i ; > Ays 



; Laa Ays Ala Val Mat: Asa < 

57D 



Ala PLa Val Ola Ays Cys Cys Lys Aia Asp Asa Lys Ciu Thr Cys PA a 

S80 53S 590 

» 1 Sa-r Gin Ala Ala G!y 

595 600 $05 

610 615 620 

Gly Ays Cys; Ala Gly Ssr Cys Ala Cys Val 
625 650 



<2I3> Hosso sapiens 



<400> 280 

Met: Lya Grp V< * - - > Ala 

1 5 10 is 

Tyr Sea Arg fser Leu Asp Lys Arq Asa Lee Lis Pha Cvs Gir; Leu Aro 

n 2S 30 

Cya Lys Sar Usai Gly Lex. Leu Gly ;.,ys Gya Ala Gly B«r Cys Ala Cvs 

35 40 45 

Val Asp Ala His Lys Sex' Glu Val Ala His; Aru Pha Lys Aso Glv 

SO 55 60 

Glu Glu Asa Phe Lys Ala T..su Val Leu lie Ala Mhs Ala Gin tvx Leu 

SS 70 75 " 00 

Gin Gin Cys Pro S>hs Glu Asp His VAl Lys Leu Val Asn Giu Val Thr 

85 SO 35 

Glu Phe Ala Ays Thr Cys val Ala Aap Glu Per Ala Gin Asn Cvs 

ioo ip5; no 

Lys Per Leu His Thr Leu Ana Gly Asp Ays Leu Cys Tar Val Ala Tie- 
US 123 125 

Leu Ar« Glu Thr Tyr Gly Glu Mac Ala Asp Cys Cys Ala Lys Gin Glu 

130 135 140 

l ->i 1. 1 < t * U i v „ 

iM 150 155 160 

ft 1 N V v * * > r Ala 

MS 170 175 

u Lys Tyr Lea Tyr Glu lis Ala 

180 IBS 190 

Arg A> r; Has Pro Tyr Aha Tyr Ala Pro Glu Lsu Lae. Pha Pha AGs La a 

20 $ 

Cys Glu Ala Ala Asp Lys Ala 



- '-a-a Asp Lie Gly , Ala 

235 340 

Ala Ser Leu Gin Lys Phe Glv 

230 255 

1» r i -, a <Ve 

270 

Lys Lea Val Thr Asp Lea Thr 
285 

Asp Leu Leu Glu Cys Ala Aap 



225 * 230 * 

Ser Sea Ala Lys Gin Arg Lea Ays Cys 
245 

Glu Ug ?> a a !a aii Irp Ala Val 

260 2S5 

Pro Lys Ala Glu Phs Ala G.L: Va'i Ser 
225 286 

Lys val His Thr Glu Cya Cys His Gly 



261 
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300 

Cys Glu A sr.- Gin Asp Gar lie 

315 320 

Lys Pro Aeu Ley G : a :.-v i Sea: 



His Cvs lis Aia Glu Vai Glu Asn Asa Glu Gar: Pro Ais Asp Aju pre 

340 345 350 

Sex: Less. Ala Aia asp H«> Vai Glu Ser Ays Asp Vai Cvs Ays; Asa Tyr 



Ala Giu Ala Ays Asa vyi pae Aou Giv Gev Phe Leu Tvr Glu Tvj; Ala 

370 3(7S 380 



Pro Gin A:s« Lea lie Lys Gle Asti Cys Giu Lea i Ga G X u Qln Gey Giy 

43 5 440 445 

Gin N > <. \ * - J 

450 455 iSO 

Pro Gin Vai Sor TAr Pro >i ' < GAs Gal Ser i Asn Aeu 03 y 

485 470 4? 5 480 



Ala Gin Asp Tyr Lea Ser Vai Gal Lsa; Asa Gin Leu Cys Vai Ley 

5S0 SOS S10 

. Glu Ays Thr Pro Vai Sor Asp Are Vai Thr Lys Cys Cys Thr Gir: 



T^ -V" 1 s Giu Pha > Vo- HAS Us 

545 550 555 S50 

Asp li* Cys t Lei Soi Sir Lys G i 31 lis Ays i! a Gl; VA? 

555 570 575 

Ala Leu Vai O'i > An \*> i y; Via Gin 



Asp Asp Wtm Ale Ala AAe Vai Glu • 



2S7 



Lys Ala Asp Asp Lys Gla Thr Cys Phs Ala Gla Gla GLy Lys Ays Lev 
610 615 620 



<-210> 281 
<2ii> 661 
<212> PAT 



Met Ala 

IS 10 IS 

Tva Ser Arc? Bex Usx> hzo Lys krq Ser Pro Avs Met Val Gin Gly Ser 

20 as m 

Gly Cys »he Sly Arcj Lys Met Asp At© XI e Sex S«r Ser S«r Gly Leu 

•$s »jo as 

Gly Cvs Set: Pro Lys Me;:. Gal Sirs Gly Ser Gly Cys i>he Sly Ar:g Lys 

so 55 60 

Met Asp Arc lie p (5r s er s sr g sr Gly Ley Gly Cys Asp Ala Hi;?, Lys 

SS 70 7S 80 

Ser G.Vu Gal AU His Arg Phe Ays Asp Ut<* Gly Glu Ola As:s ?he Lys; 

S5 90 95 



Gla Asp His VAX Lys; Lay sp;: Ass Ola Veil Tar Gla Pas Ala ays Ta>: 

115 120 US 

Cys v'al Ala Asp Gla Set Ala Gla Asa Cys Asp Lys Set Pea His Thr 

130 135 140 

exi ? - Gly so ys L-e < s i- si Ala Ts a At 

145 150 153 160 

1 L la Pre Glr Sii Gla 

1S5 170 175 

Cvs fil? Lea G.la A:s Gap. Asp s~» Ssa S;;r. Ata ass Ass Las val 

180 185 130 

Ara. Pro Gla Gal Asp Gal -A-?. Cys ~ Ala - His Asp Asm Gla Glu 

195 200 205 



Phe Tyr Ala Pro Giu ;..'u " t-v Phe V Ai« * - TV?: I \ v - i 

225 230 235 24S 

Phe Thr Glr. Cys Cys Gio Ala ^ Asp Lys Ala Ala Cys Leu Lai; Pro 

MS 250 255 

Lys; Lou Asp Glu Leu Arq As» GIm Giy tvx Ala Sex s©r Ala Lys Gin 

2S0 2S5 270 

Axcf Leu Ly:s Cys; Ala Ser Lew s Phe Giy "1 a Arc Ala Phe Lys 

27S 280 2S5 

Ala Trp Ala V«l Ala Arg Leu Ser Sir; Arc Phe Pre; Ays. Ala Glo aha 

290 295 300 

Ala Glu Vai Ser Lys Ley vai Thr Assp Leu. Thr Lys Pal His; Thr 0.1 u 

305 IIS 315 320 

' Cys; His 01 v Asd „ Leu Ola Cys Ala » « Asp Ara Ala Asp Lew 

325 333 335 



Gla Cys Cys Glu Lys Pro Lew Leu Glu Lys: Ser :■ ; a Cys; ?!e Ala Gia 

355 3 SO 3SS 

Vai N v v ~ <r 

Hit 375 380 

,\ Glu Car Lys Asp Vol Cys Lys Asa yi Ala Glu Ala Lys Asp; 
383 350 MS 400 

y.al i i ^ A t 



, , ' " ^ N , " v - 0 . A Thr 

420 425 430 

Lea < - - * ' , ~ v Ays 

435 440 445 

Vai $ - » *r 

450 45S 460 

Lys Gin As;x- Cys Glu Leu Phe uiv. Ala Leu Giy Glu Tyr Ays phs air- 
465 470 4?3 480 

Asn Ala La a Leu A;A Lay Tyr Thr ays Lys vai Pro Gin Vai Cor Thr 
48S 490 495 

Pro Thr Leu Vel Cla Vai Car Are Asr; Lew Qly Lys Vai Giy Ser Lys 
500 505 510 

Cys Cvs; Ays His Pro Glu Ala Ays Are Hat Pro Cys. Ala Ola Asp Tyr 
515 S2S 525 



L«ii S« s) V« Pro 
$3 0 535 ' 540 



Arq Pro Oys Ph» Ssr AUs Lou G.n; 7ai Asp Gl;i Thr Tyr iPL; Pro oy;? 

5*5 570 575 

Giu h<3 Asn Ala 01 u Tl - Leu 

530 535 S90 

Set Qlii Lys Glu Ara Gin lie Lvs hya Gin Thr Ala Leu Vai Giu Leu 

5SS 60S 60S 

Vol Ly& His. Lys Pro Lys AI« Thr Lys OA air: Lss'.r Lys his VsQ mt 



As.y.- \ - Lys 

625 S30 63S 640 



<m> 605 
<212> PfiT 

<PA$> Homo sapiens 
<400> 282 

> f ' 1 1 , v > > ' c -> -v. x \ , 



Gvr 3«r 

20 25 30 

v v < t W. I 6 <■ 

35 40 4S 

Olv Cys Lys Vol Sar Pro Lys Hot v ; - t 1. Gin -Pv Ser G.ly Cys Phe Gly 

50 55 60 



8S 30 35 

Glu A-j:\ ■■>•<:■ ;.y» Ala Lev* Vai L«u -Tie Ala Phe Ala Gin Tyi- L'i-.i Gin 
100 105 110 



265 



WO 2«05As63m 



Gl « Glu 
115 120 125 



Ser ! i v Leu 

1*5 ISO 155 %m 

Arg Glu Thr. Tyr Gly Glu 3:4s t Ala Asp Cys Cys Ala Lys Sir; Gly Pro 
165 Hp J7=> 

Glu A>:g Asn Glu Cys Phe L«u Glr, Lis Lys Asp Asp Asa Pro Ask Leu 

180 IBS 190 

Pro Asa Leu Vs.! Ary Fro Glu Val Asp Vs. I M*-u Cys Thr Ala Phe His; 

is$ 200 aos 

Asp a&n Glu Glu Thr Phs Leu Lys Lys Tyr Leu Tyr Glu Tic Ala Arg 
210 215 2M 

Arg His Pro Tyr i?h® Tyr Ala Vso Glu Aeu Leu Pae Phe Ala Lvs Arg 
22S 230 235 240 

Tyr Lys Ala Ala Pha Tar Glu Cys Cys Gin Ala hl& Asp Ays Ala Ala 
245 250 25S 



Ser A: < , 

M% 290 285 

Arg Ala Ph« Ays Ala Trp Ala Val Ala Arq l.au Ser Glu Art? Pha Pro 

2S0 295 300 

Lys Ala Glu Phe Ala Glu Val S-ar Ays Leu Val Thr Asp Los Thr Lys 
30S 310 315 320 

Val His Thr Giu Cys Cys His Gly Asp L«u Leu Glu Cys Ala Asp As» 
325 330 335 

^ *<. Ksr 

348 34$ 350 

Bar Lys Ley. Lys Glu Cys Cys Glu Lys Pro Lau Lau Glu Lys Ser His 

3 55 368 365 

Cys Is Aia 3Iu A*! i Asr; As 3 fiat - , s ar 



Leu Ala Ala Asp Pha Vai Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala 

3SS 390 1SS 400 

Glu Ala Lys Asp val :G.a Lou Gly Mat Phe Lau Tvr Glu Tyr Ala Arg 

405 410 4X5 



266 
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Arg his; Pro Assy 



Tyr GXa TJ:;: Thr Lsa Glu Ays Cys Cys .Ms Ala Al.:s Asp 
436 440 MS 



L>su Less A: Leu Aies Lys Thr 
His Glu 



465 470 475 4S0 

Tyr Lys Ah* Sin Asa Alts Lea Le-a; Val Arg Tyr Thr Ays Lys VAVi. Pro 



3 i - h Ays; 

SOD 505 510 



Gly As , v Cys; 



OX a Ays; Thr Pro Val Sar As;p Art; Val Thr Ays Cys; Cys Thr Qiu S§r 



Tyr Vs.1 Pro Lys Glu S?he Asa Ales Glu Thr Hie Thr Phe His Ala Asp 

56 0 585 SSO 

<■ Cys Thr Asa; i i \i Lys Gla Axg Gin Tie; Ays Lys; Tin Thr Ales 

SSS 600 005 

Leas Val Glu Leu Val Ays HAS Lys Fro Lys Ala Thr Lys Glu CIn Leu 
610 615 «2G 

Lys Ala Val iAs: Asp Asp Phe Ala Al-s Phe Val G1a Lys Cys Cys Ays 
625 630 63S 640 

- - < s Ph -j s Leu V-ss 

645 650' 6S5 

Ala Ala Sssr Gin Ala Ala Leu Gly Lea 
660 665 



<212> ?'PT 

h' nemo sapis-trs 

<4.00> 283 

h«T Tip Trp Arcj X»«a Trp Trp Usn Leu L&x Leu L«u l-m Leu h*a Trp 



WO 2«05/s03m 



5 



10 



I Ala Sor Pro Lys Mot; Vai Gin 01 y s*r <*lv Cvs Phs 

20 as 30 



Pro Met Vai 

Gly Arg Lys Hat Asp Arg lie Ssr Ssr Sor Ser Gly Lea Gly Cys Lys 



40 



45 



Vai Lea Ar« A Ser i - < >/s Phe 

SO 55 80 

Gly Arg Lys Met Asp Ars lie Ser Bor ser Ser Glv Leu G.lv Ovs Lvs 

6S 70 75 " 80 

Vol eu A rg s As -I ys Ser Gi o Us Arg Phe 

83 96 ess 



■ Gly Glu Glu Asm Poo Lys Al« Lou V«.l Leo lie Ala Phe 
100 105 110 



Ai<s Ola Tyr Le< 



Cys Pro Pho Glu Asp .Hi 



130 11.5 " ul 

Glu Am Cys Asp Lys Ser U>u His Thr te« Phe Gly Asp Gys Low. Cys 
145 1 SO 15/5 160 

Thr VaS Ala Thr Lou Arc? Glu ?hx Tyr Gly G.l"u Met Ai« Asp Cvss Cys 
16% 170 175 

Ala Lys Ola Glu Pro G-lu Arg Aon OXu Cys Phe Las Gin His Lvs Aso 

185 190 

i o Arg L«u Vai Ax si Asp Vai Sat 

185 200 205 

Cys Tor AG ; Pho His Asp Asa Glu Glu Thr Pho • cu Lys Lvs Tor Leu 

■3$Q 215 220 

Tyr <■>' ^ eu 

PLe f > 

245 250 255 

Ala Asp Lys z \ - Los , , Pro :,/s Leu Asp Glu l.eu Are Asu> 

2 .feO 265 2?e 

Glu Gly Lys Ala Ser Ser Ala Lys Gio Asp Los Lys Cys Ala Ser Leu 
2'?S 2 SO 205 

i -a 

250 2S5 300 

Ser Gin Arg Pho Pro Lys Ala Glu PL* Aia Glu vel Lor Lys Lou Vai 

36S 



WO 2«05a;A3m 



thr Asy Leu Thr hys Val v Uu Ov.'S c t.*n 

325 3k " " 335 

via Cyz Al $ - e r X; - n 

340 345 350 

Gi.r, Asp S«r 1-8 Per $&r Lys Lea. Lys Giu Cys Cys CPU; Ays Pro Leu 

35:5 3S0 MS 

Lsu G.U; Lys Ser His Cys lie Ala Giu Val Giu Asn Asp Giu Mat Pro 

370 355 380 

Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe V.AL GP,; Ser Ays Asp Val 

33S 390 335 ' 400 

Cys Ly& Asn Tyr Ala Giu Ala Lys Asp Val Pro Asu Gly 'Mec Ph<s> Leu 

4m 410 415 



440 4.4S 
Tyr Als Ays Val ?b.<s Asp <3iu Ph<s X-ys Pro 



Leu Val Giu Giu Pro Gin Asv; Lou r lo Ays Gin Asn Cys Giu L«;u Hie 

465 470 475 480 

GUs Gin A<au Gly Giu Tyr Ays; Phr; Gin Asr. Ala Leu Law Val Arg Tvr 

485 498 4*5 

Thr Lys Cys Val Pro Gl;; Val Ser Thr Pro Thr U<\- Val O'i v. Val Ser 



AJG) , J , v i ?rc ( ; Al 

515 520 



5*3 550 555 SS0 

Cys Cys Thr y :;%r Leu Vai Asn Arg Arg Pro Cys PA 8 iVo Ala Ami 

5S5 570 575 

Giu •> , ^ ~ p hfa 

380 5SS S90 

Thr > His Als Asp lis Cys Thr Loo Go Giu Ays GIo Arg Git: .Tie 



26S 
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?nr 1 t'iu 0'.^ ^ - val 

625 530 S35 540 

Glu bvs Cys Cys Lys Ma Asp Asp Ays Glu GPr Cys ?he Ala Glu Glu 
645 650 555 

Gly Lys Ay* Leu Val A. Its Ala Ser Qln Ala A!<, Lau Gly Leu 
S60 665 670 



<400> 284 

Met Lys Trp Vsl Psr Abe lie Per Lea Leu PPe Pas PAe Ser Per Ala 
1 5 10 15 

l X ' •: i , 3(51" 

20 25 $8 

Gly Cys Phe Gly Are Ay;; Met A;s» Arg lie Sar Ser Pes: S«r Gly Aau 

35 4b 45 

Gly > * \ v " v - " N v- " > 

sa ;sS so 

Lys Met Asp Arg ll<: Ser: Per Ser Sea Gly Leu Oiy Cys; Lye Asp Als 



Pis As; 

85 98 S5 

Lys Ala Leu 1 

Aro ?Aps As Asp His A Lys Pen , A A;:;: Glu Val Thr Glu Phe Ala 

115 120 125 

L-vs Thr Cys Pal Ala Asa Glu As?: Ala Glu Asa Cys Asp Pv.s Ser Aea 
1.30 155 140 

'His Thr Leu Che Gly Asp Ays Leu Cys Thr Val Ala Ths Lea Arg Glu 
145 150 155 160 

Th„ ~ \ C , Z ~ „ ^ - 

X : fi§ 178 175 

Asa GI 0 pys Phe Pee Gin His Ays Asp Asp Asa P?:s Asa Leu Pre Arg 

180 ies ISO 

ASS 200 2:05 



27 0 



Gla Glu Thr PAS Aoa Ays; Lys Tyr Las; Tyr Glu lie Ala Arc; Ara His; 
210 21 S 220 

Pro Tyr Phe Tyr Ala Pro Giu Lau Lsju Pha PGa Ala Lya Ara: Tyr Lys 
225 230 235 240 

Ala Ala Fhe Thr Glu Cya Gys; Gla Ala Ala Asp Lys; Ala. Ala Gys Lau 

245 250 MS 

Leu Pro Lys Leu Asp Glu Gsu Ary As» Giu GAy Lya Ala Sar Ser Ala 

250 2S5 279 

Lys Gin Arg Lou Lys; Gys Ala Ser Leu Gin Lys Phe Giy Glu Arg Ala 



Aae Al a 

Zm 295 300 

Giu Gar Ala Gla; Val a -..a Lys Leu Vai Tar Asp Laa Thr Lys Gal His 

30a 310 315 320 

Tar ' 1 5 ^ n f Giy Asa v a Aia 

325 im 335 

Asp L*u Ala Lys Tyr II « Cys Glu Asr; Ola Asp sax Ho ser Sor Ays 

340 345 550 

Laa Lys; Glu Cys Cys <3Ia Lys; Pro L«« Leu 01 u Lys Se* His Cys '114. 

355 350 355 

Ala Glu Val Gla Asx; Asp Glu Sea Pro Ala Aap Lea Pro Sax Leu Ala 

370 3.75 230 



Lys; Gap Gal Ph.s? Laa Giy AAu:. AG a Lou Tyr ■: 



: a - s yyr 

435 44.0 4:45 

Ala ?a.l £ , ? i is* a Lea ^ GK A s. As As.a 

450 455 460 

Leu 11 a Lys Ola A a a Cys Ala Lau Pha Gla Gin Lou Giy Glu Tyr Lys 
465 470 47a 480 

i„ V ^ > - Si v. wi 

4BS 498 495 

8«r Thr Pr > \ < ! * 3 ys Val (. 

500 SOS 510 



Ser LyS Cys Cys 



Thr Pro Val i 



Ays His Pro O'l-a Ala Ays Arg Ms;: Pre Cys; Ala O'i.vi 
S2Q 525 



■ Vsl V"al hex; Ass Gin Leu Cys V«l Leu Hi.* CAu I:/. 5 
535 540 



- Asp hry Val TAr Cvs Cys Cys Thr AA; Per Aeu VAA; 
550 S55 560 



Ast! Arg .Arg Pro Cys Phe Car Ala Leu Gla Val Asp Giu TAr Tyr Val 
565 570 5?S 



• sn Aia OAi Thr CAe Thr The Pas PAa 



■ His Ays Pro Lys Ala TAr Cys Gin Gin Leu Ays Ala 
£15 620 



VAC. Aer Asp Asp ; 



Asp Ays Glu Thr Cys A>- Ala Gl u G'A.i Ciy Ays Cys hau v-;l. Ala Ala 
645 650 655 



Sat Gin Ala Ala Leu Gly L<au 



rg , ■> , i Ph-'5 11 Thr 



Val Cys Thr Asii Pro Ser Asp 



<211> 58 
<2li> PAT 



yr Lys lie Pro V. Sin Arg lie He". Asp Tyr Tyr Olu Thx Ass-. Sex 

M 25 30 

In Cys ser Lys Pro Gly lie Val Ph© I1.fi: TUtr Lys Ar.g Gly His Ssr 

35 4.0 45 

'is I Cys Thr Asn Pro Ssr Asp Lys Trp y&l Sin Asp Ayr I.U- Lys Asp 



Met Lys GIu Ask 
65 



<2io> sa? 

<2ii> 66 



■ ssp:.ons 



Gly Pro Tyr H:t;> Pro Sss: G.lu Cys Cys Phe Thr Tvr Tbr Thv Tvr Lys 

1 5 10 is 

Ik Pro A?;<$ Gin Arg lis mt Asp Tys Tyr Glu Thr Asn Sax Gin Cys 

S<sr Lys $xs> Gly lis Val Ph.© He Thr Lys Arg Gly His Ser V*l Cys 

35 40 45 

Thr Asn Px > ; ^sp Lys J'rp \ *1 Gl ^sp Tys « , - Asp M<*t Lys 

SO 55 SO 

Glu Asn 



<2io> 2sa 
<":■ %> 'i 

<212> PRI 

<213> Ko«o sapiens 
<40:;> 288 

Ser i S N t Asp 



Arg s - s His 



<21D> 288 
<211> 241 

<ai2> r-nr 



W02«M*v^Lpp>.;, P< II"?' * 



Ala Thr He" Va.1 Sm: Lya Gly Giy G;a Pha Thr Hiy ayp Val Pro 

1 5 10 15 

lis Leu Val Gla leu Asp Gly Asp Vai Asr : Gly His Lys 5?he S«r Vai 

20 m 30 

Setc Gly Giu <31y Giu Giy Msp Ma Thr Tyr Gly Gys L<su Thr Lea Lys 

35 40 45 

Phs XI e Gys Thr Thr Gly Lys lau Pro Val Pro Trp Pro Thr Leu val 

50 55 SO 

rhr T Par i Ph i < ho Asp ii 



m-t Lys Gin His Asp Pha Pha Lys Sar Ala Mat Hra Giu Gly Ty?" Val 

8S 90 95 

Gin Giu A Thr lie Ph-a VTa Lys Asp Asp -G.Vy Asa. Tyr Lys Thr: Arc 

is& ips 110 

Ala G'iu Vai Lys Fhs Giu Gly Asp Thr Le« Vai Asa Arc? lie C.la Leu 
i%4 120 125 



■ Phe Lys lie Arc His Ass Ila Glu A y> 



' Ser Vai t i ^ Ala ' r His ' N ' - Thr Pro . Giy 

.180 185 ISO 

i Gly Pro Gal Ha a Leu Pro Asp Ass Ha a Tyr Laa Gar Thr Pla Ser 

WS 200 20:5 



Giu Tva: 
223 230 235 240 



27 3 
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Cys As i Pre Gia Tb.t ! L«u Met 

1 5 10 IS 

Leu Leu Ala Gin Met Arc Ar<<- lie Ser Leu Phe S-ar Cys; Leu Lys Asp 

20 2S 30 

e j His Asp ?ha (Sly t - Pro Gin Gi - - Gly Asn Gin Phe Gin 

Lys Ala Giu Thr lie Pro Val Lae His Giu Met lie Olrx (Sis He Ahe 



Asa Leu 

65 70 75 80 

Leu As;s> Lys; Pne Tyr Thr Glu Leu Tyr Giu Qle Lee Asu Ayp Leu Giu 

ItS 90 95 



Glu Aee Ser lie Leu Aii, Vui Arrg Ayr uyr Phe Gin Ary .Tie Thr Leu 
liS 120 125 

Tyr Leu Lvs Glu Lvs Lys; Tyr Sex- Pro Cys Ala Try Glu V;si yal Ay? 

130 135 140 

Ala Liu lie Ket: Are Ser Phe Ser Leu Ser Thr Asm Leu Gia Glu Ser 

145 130 15S 160 

hay teg- Bbi: Lys Giu 
165 

<210> 291 
<3.!l> 165 
*212> PRT 

<213> HoxaO : %&&imk 
<4.i)Q> 291 

Cys Asp Leii Pre Gin Thr Hie Ser Leu Gly Ser Are Arg Thr her; Met: 
1 S 10 i :, 

Leu f ^ % 

20 25 30 

Arg Has Am She Sly She Pro Gin Giu Giu Lbs Giy Asp, Gin ehe Gin 

35 40 45 

.Lys Ala Glu Thr lie Pro v*l Leu His; Glu Met lie 01 n Gin Tie Phe 

50 55 60 

Aee Leu Pile Ser Thr lys «ry> Ser ser Ais Ale. Try Asp Glu Thr Leu 



he fyr Sh; Q3 p hen Glx 

85 98 95 



27 5 
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Gin Asd 3«r lis Lsu Ala Vsl A;:q Ays Gyt Fne Gin Arg He TAr Ae^ 
IIS 120 125 



Leu Ser T'nr i 



<2l'i> Homo sapiens 
<400> 292 

Cys Asp Lsu ?ro Gin Thr His Ber Leu Gly Ser Arg Arg Tor Ge-a Met. 



Aea Leu Ala Gin J:: Arg Grg lis Ser Leu Phs Ser Cys Leu Ay;; Asp 



Ays Ala Glu Tar II« Pro Val Leu His QIu Het lis Gin Gin ;Q« Phe 

SO SS 60 

to n - t " " ^ ^ " - -> - -- - Leu 



Leu As- Lvsj Phe T«; "i'Lr GAa Leu Tyr GLa G1:u Leu Asa top l,<*,x Lie 

85 §0 95 

Ala Cys Val lie Gin Gly Val Gly V«l Thr Giu Thr Pro Leu Met Lys 

100 105 110 



ton: A>; q 

130 135 140 

Ala G u . ^ f- ■> ' < ^ s ~ - li Ck s> 

145 150 155 160 

Leu Arg Der Lye Gl u 

16S 



<211> 20 

<212> art 
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His Giy Giu Gly* Thr Phi? Thr S«r A:.p Vol S<sr Ser Ayr Leu Giu Gly 
1 5 10 IS 

Gin Ala Al« Lys Glu Phe Il« Ala Trp Lsu vai Lys Gly Arg 



<400> 204 

Ala Gly Lys; ?jia Pha Pb& Trp Lys; Thr f'he Thr Air Cys; 



<2i0> 2SS 

<2U> 3Q 

<2i2>- S-F.T 

213> Hosae s spie«s 

<4A0> 2SS 

Mis Gly Gly Giy Thr Ph< : Thr Sex hup V&l Sex" S«r Vyr Leu 01 u Gly 



■Gin 1 iu Phe lis ? s ys Gly Ar« 



' Aie Giy 

10 IS 



TiL 



••■he Thr S«r Asp Val 



Trp Lsw LA Lys Giy Ar- 



277 
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<;?. 1 3 > Homo 



<2.1 3> Hosso sapiens 
«400> 299 

His Gly Glxr Gly Thr Phe Thr S'sr Asp Vsl >Asr Ser Tyi: Lea Gl\; Giy 



Gin Ala Ma Lys CUu Phe lie Ala Trp Leu Vs.! Lys. Gly kxg 



<2.£1> 30 
<212> BBT 

<21s> Hons© sapiens 
<4G0> 300 

» Gly Giu Gly Thr Phe ~ Ser - „ Ser Oar Tyr 1 -i Glu Gly 



<2i2> mr 

<213> Homo sapiens 
<400> 301. 

i Gly Glv - ' Phe Thr Ser Asp „ Sex S«r Tyr Lsu Glu Gly 



Gin Ala A.la Lys Glu Phe lie Aia Trp G«v; ya.i Lys Gly Arg 




<2X3> Homo sapiens 



27 3 



<400> 302 

1 5 10 is 

Oln Ala Ala Lya Glu Phs; .Us Ala Trp Lea Val T.,v S; Giy hxg 



<21Q> 303 
<21i> 6S7 

<213> Homo s;apla-ds 

A;5n n * p - x « 'GV-: Gla aaa Vie Leu Leu Ser ?he Val LGn. civ 
1 5 IS 15 

Leu Glu His Thr K.ls Arc Arc? Gly Gas: l.^a Asp Lys Arg His Gly Qlu 

Lys Glu m lie Ala Trp W« Val Lys Glv Arc? As« Ala Hist Lys $«-r 

SO 53 60 

Sla: Vai Ala His Arg Phs Lys Asp Asp Ala His Lys ssr Glu v*l Ala 
$5 70 ?$ 30 

His Arcs Lys Asp Leu Gly <3l« Giu Asr= Pb&. Lys Ala Lea Val Lfeu 

85 90 95 

lie Ala \ X , Gin Tyr Leu Gin Gin Cys Fro i?h« Qlu Asp His; y&\ 
100 a 65 no 

Lys 7al As LU Val Vhx G-1 Aii i,va thr ys \ d i > Asa; 

120 125 

s" , Ser Ai« <U Asm Cys; Asp Lys 3er , Hi;; Thr Leu Fhs; Glv fc^ 

•136 %H 140 



Asp Cys; Cys Ala Lys; Qlc> Q'.l a Lre Lis; Arq Cla Cvs; ?he Leu CPs 

i§5 170 175 

His ^ - - g ts , 

180 IBS .190 

Asp val Met Cys Tar Ala Ghe His; Asp Asn Glu CL: Thr ?ha Leu Lvs= 

1SS 200 205 

Lys Tyr Leu Tyr Glu lis Ala Arc? > - His; Pro Gvr Pha Tvr Ala Pea 
310 215 220 

Glu Lau Ls.-u Phe One Ai& a\s Arg Tyr Lys AU Ala Phe Thr 51\t Cys 



279 



WO 2«05/O03m 



Cys ; 



Asp Lys Ala 
245 



Gssu hrg Asp QJ-x Gly Lys Ala Ser. 
Ala. $<~r 



5aa Lys; Pra> Gly Glu } 

2?S 280 



Ala Cvs Leu Lew Pro 

2SQ 

' Ala Lys CUR 
s Ala Phsa Lys 



Lys Lew Asp Glu 
255 



Als Trp Ala Val 
2BS 



Ala Arq Lau Sec Olr. Ara Aae 5 
290 235 



. Ala Glu 7- Ala Gla Val Sss: 

300 



Lys: Lai; 
305 

Asp Leu 



Val TAr As a Asa; Tar 

310 



Lva Val Gas Tbs; Gla S 



> Asvp Arg Ala As;p Gau i 



Lys Pro a-? a Law Glu Lys Ssir Has Gys lie Ala Glu 



Pro Ala Asp Leu 9: ; 

375 



i Als Ala A: a, PAsj Val Glu Gar 
380 



si 'ys lv; uia ly c 

390 



: Lew Tyr Clu Tyr Als i 
405 



: Gaa Ara a-aa Ala Lys ' 

42:0 



s Ala ays Gap 
39$ 



> Tyr' Ser Val Val 

415 



■ 01 w Thr TAr ! 



j Glu LVs Cys 
436 



; Cys; 
s Gin 



; Val Aba A as* Glu 
445 



Astx Lew XI © ; 

460 



Glu His 
S00 305 510 



Law Asft Oln " s Ls s ; var c si S * Asp & 

230 



WO 2«05A*3m 



Ser A.la Leu Glu Val Asp G.U: Thr Tvr v«i Pro Lvs GIv; .Aia A;.r : Ai* 
565 >.Y;0 575 

Glu '.I tie .H ^ 1>> 1 ; t olu 

5S0 SSS >>90 

rg Gin ir Ala 1 < Lyj; His lys 

S9S 600 ms 

Pro , '. -x Thr " Glu G.ln „ t kin < ^ Asp ( t- Al« 

615 61.5 620 

Ala Fhe Val G.Ui Ays Cys Cys; Lys Ala Asp Asp Lys Glu Thr Cya *h« 
625 630 635 640 

L-ys UAi Val Ala Ala Set Ola Ala Ais i.-sa. Sly 



<2H)> 304 

<2iy> Hcrx-,0 s&pims 

<40a> 304 

Ser ) ; -a :<< ■ t i . <, ; , / . >, x x > :^-v. n> 

arg Tie Sar Sijr G«r Sar Giy L«u Giy Cys Lys Val Lea Arg Arc? His 

20 25 U 



<A00> 305 

Hia Giy Giw Giy Thr PA« Thr > As;p Val - Gar Tyr - Gla Giy 

* s io as 

Gin Ala Ala Lys; Glu Pha Ii« Ala Trn Asa: Vai L-ys Glv Arq 

20 25 30 



<210> 306 
<2H> 30 
<213> PRT 



2Si 



WO 2«05mT3m 



His Gly Gla Gly Thx' FAe Thr Sar Asp V&l Ser Bar Tvr La<.s GAi Siv 
1 S 18 15 

Gin Ala Ala Lys 01 u Vise lie Ala Trp U.-M Val i, y s Gly Asrg 



20 



25 



30 



<21Q> 30? 

<2ll> 30 
<212> 

<213> Homo mpitssist 

1 5 TO IS 

Air; Ala Ala Ays OX* S ! he lis Ala Trp Laa Val Ays Gly Ar<? 

2D 25 JO 



<2\Q> 308 
<211> 30 
•AAA- 

«2VS> Hots© sapiens 
<400> 308 

His Gly Giu Gly -Thr Vh<e Thr S«r Asp Val Ssr Sar Tyr Asu <31u Gly 
1 5 10 15 

CAla Ala Ala Ays Gin Aha lie Ala Trp Asa val Ays Gly Ar« 

20 25 m 



<2X2> ART 

-AA13> Hcsao K&plaisi 
<400> 309 

Ser: A Arg Arc; aer Ser Cys Phi Gly Giy Arc; Mar Ary Art; lie Gly 



<406> 310 

His; Qly Olu Gly Thr Pha Thr Oar Asp Val S*r Ssr Tyr L«u Glu Gly 

i 5 .10 IS 



2 32 



Gir; Ala Ala Ays Glu Phe U» Ala Trp L«u Vsi Lys Gly Arg 



<210> 311 
<2!2> PKT 

<213> Homo sapiens 
<4Q0> 311 

His; 01yG.li e TPs yr Gh U - : 



A Ala Ala Ays 01 v. v lis Ala Tsp Pau Aa 1 - Gly Arg 



<21Q> 312 
<2ll> 30 

•:iii> m 

<253> Hoss'.o sapiens 

Has Gly Gly Gly Thr tfhe Thr s®r Asp Vsl Sisr S«r IV X.«» Glxi <3Sy 



Gin Ala Ala Ays Glu P'h® Tie Ala Trr> Asa Val Ays Gly Arg 

20 25 30 

<210> 513 
<2ll> 34 
<212> PAT 

<213> mm mptem" 

a400> 313 

He Ays Pro Glu Ala Pro Gly O.lo Pap Ala Sex Pro Glu Glu A*5\3 A$n 
15 10 15 

Arq Tyr Tyr Ala Per Aes Arg His Ayr Lea Asn Leu Val Thr Arg Sir, 

2 a is: 36 

Arg Tyr 



«;2i0> 314 
<211> 29 

«2'X2> 



ar Gly Cys ?h« Gly Pro Lys AO" Pap 



as Giv Pan Glv Ays ays pal U;\. 
28 



2 S3 



wo i« 



<210> 31.5 
<212> ?RT 

<213> Homo sapiens 
«iG0> 315 

Ser Pro Lys M&t Vai Gin Gly Sor v. , Cys ?he Giy - ' ^ a > 

1 S 10 15 

As:q T..1..S Set Ser Ser Sat Gly I<e\; Gly Cvs Gys V-al Lea 

20 2S 



<210> 316 
<311> 34 
<2I2> PRT 

<213> Kotfto sapions 
<400> 316 

lie Lvs Pro Ola AI a Pro Gly Aso Ai* Ssr Pro GIu GIu Aeu Asn 

1 S .10 15 

Arq Tyr Tyr Ala S«r Leu hrg His Ty>: Leu As;r; L«a Val Thr Arc? Gits 

20 25 30 



31'? 
<2ll> 32 
<:21A> PAT 
<212> Homo sapiens 

«4.0S> 317 

1 5 10 15 

Arc Il« Se; Ser Ssr S*r - y N g His 

20 23 30 



<212> PET 

<213> Hoxa© sapiens 

<4a > m 

Ser Pro Lys Kef: Val Clrs Gly S«r Sly Cys Vim Sly Arg Ays H«t Asp 



234 



wo i« 



S-?X Gi.y i.:v?;i Gly L'ys; Ly s. Val Le;j Arg Arc: His 



<210> 315 
-3 



<4AS> MS 

His; Ala Aup Aly Ssr < S'ir Assp PA;. 1AA: A;;n Thr lie As* > 

i A § ' .to is: 

Leu Ala Ala Arq Asp FA© Xle Asm Tro Leu lie Gin TAr Lys Xl« TAr 

20 25 3D 

Asp 



<210> 
<211> 13 




His < A;;d Glv i Phs Ser > Giu t hsn Thr lie Leu As» Aa« 

1 5 10 1$ 

Ltsis Ala Alii Arc Asp Phe lis; r. r;x rp Leu lie Ale; Thr Ly.r He Thr 

20 25; 30 

Asp 



<40D> 321 

Ser Pro lys Se ys .Kec Asp 



: Sf : r Ser A- : r ; 



A-ly Leu O.ly Cys 



235 
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<212> PRT 

<213> JtosKo sapiens 

* *'s «*t Vai cl 5.1 S ;l> tys « Gly teg £,ys "Mc ^3 

1 5 10 IS 

Arg lis Ssr Ser S<sr Set Qly L*u CH.y Cys Lys 



<2i0> 323 
«2U> 2S 
<212> -PRT 
<213> Homo sapiens 

<4;j0> 323 

S«r Vko i,ya Met Viil Gin Gly Ser Gly Cys »h» Gly Arq Lvs Met him 

1 s io " ' ' i s ' "' 

Arg He Ser Ser S«r Ssr G.ly Lea Gly Cy« Lys Val 



<21Q> "524 
<2U> 33 
<212> K'RT 

«2.13> Hpjfto ««pi«r»$ 

His ray Asp Gly Ser Phs s»r 3,sp G.U; Mse Asa 'llvz lie Leu Gsp \ 



Trp Lsu Tie Qln Tbr l.ys lie 33 it 

25 30 



His < u ^ - - s , , v \ ^ „ - c - 

20 25 30 

Asp 



wo i« 



<212> GRT 

<2l 3 > Mok-o 3 ap i sn s. 

<400> 325 

His Axe Glv lie Ah« Thx a-:.;: Aer Tvx lG:;r Arc; Tyr Arc; I,y;j Gin 
1 5 10 IS 

mt Alii Gal Lys Lys Tyr L©u Ala Ala Gai Law 

20 25 



<210> 327 
<2il> 21 
<212> GAT 

<213> Homo sapiens 
<40Q> 327 

Gi;s Sar Asp Giy lie Pha Thr Asp Tyr Sax Arcs Tyr Arg Ays Gin 

1 5 10 15 

Msfc Ma Val Lys T.<ys 'Tyr u*u Ma Ma Val Lssu 
20 2S 



<G:li> 38 

<212> VRT 

<3'i'i> Hfjxacs s sapiens; 

<400> 328 

His; Gin 

x s io is 

f-GG: AIss V>U Ays; L-vs Tyr Lay AGs Ala Val Lea Giy Gys Arc; Tvr Ayss 

2Q 25 30 

Gin Arg Gal Ays; Asn Lys; 

3S 



pat 



:;< n - < 



His Ser Asp Gly He Phe 
Mat Ala V&'I Lys Lys Tyr 



Al o 

10 IS 

i Ala Ala Val Aeu Gly Lys Arg Tyr Ays 
25 3D 



8? 



Gin Arc? tys Asn T.<y« 



<210» 3i0 
<313> 11.9 
<212> ?RT 



* is G! " Tyr ~ ryi °s Thi Ly - cys 5s " "s *• "* * - 
010 ** *• m s a m ssp ty * m t w Mn - 81 ° « 
- ** ~ Mo n * ~ *■ i» * K,c ** sm x m 

100 1 " 105 ' " .1.1.0 

L«u Thr lis tys. As::'.; Gly Arc; 
115 



<210> 331 
<211> IIS 

<-.ti2> r;vi- 



Ser G1U; lAy Val Thx" A .lis ,Vla A;=p Lys Lys Thr Ala VGA Asp Met Ser 

20 25 30 

G.ly G.ly TUr Vis). - Vol - " Lys A - , , S«r Ays Glv C 

35 40 45 

L«u lys Gla Tyr Aha Tyr Glx- Thr- Lys CysJ Asa Pro A-r. Gly l'y :: Thr 

50 55 60 

Lys G.ly G.ly Cys Arc; G.ly .l.<o A;sp Lys Arc Pas 'frp Asts s«v Gin Cys 



l,«u Tiii- lie Lys Arg ; 



<400> 332 

Hi..-?. Ser kso Vi:o Ala Arc? Arc; Qiy Cilu Leu Ser Vsi Cy;5 Asp S>3i XI* 

1 5 10 15 

S<sr Giu Tro vaX Thr Ala AX* Aso Lys i.ys Thr Ala Val Asp >!•:-:: Ser 

20 25 30 

01 v Qly Thr V&l Thr Val Ley Glu Lys Val Pro 'Aal Ssr Lys Sly Ola 

35 40 ii 

Leu Lys vAi« Tyr Sfifi Tyr C.'l.u Thr Lys Cys Arm Fro He!:. Oly Tyr Thr 



Lys ^ - ' ' ; ^ * Cys 

65 n ?S 80 



tW Asp Thr 
105 



<400> 333 

His S«r Asp Pro Ala Arg Ary Sly <3H* Lei: Ser val Cys , : 



Thr - « - v - " 5 - Ser 

25 30 



2S9 



WO 2«05/M3m 



Thr Vai Leu Glv Lys V«l Pxc^ Vil Ser Lys Glj 



krg Tie Q.Iy Trp Arg Phs 'lie A;:g lis Asp Thr SGsr Cys Val Cys Thr 

1GB- 105 no 

Leu Thr Lis: Lys Arg Qly Arg 



<400> 3H 

His S«r Asp Pro M& Arg Arg Gly Gin Ute S®« V&.1 Cys Asp S«r n< 



Ssr Giu -Trp Vai Ttu' Ala Ala Asp Lys Lys Thr Kl& VaX Asp Met S«x' 

Gly Gly Thr Va.l Thr V-x.. Lws ;.x Lys Val Pro Vs.! Ser Lys Gly Gin 

35 4$ 43 

Ls-u 1 v » - ( « ^ c ^ , _ ~ , _ v * - - Thr 



• Glu Gly Cys Lrg Gly lis Asp Lys Arg Lis Trp Ass s'er Gls Cys 

J 70 75 80 



: Lys Arg Gly Arg 



<21.0> 335 

<211> 119 

<212> PRT 

<213> Hosfto sapiens 



WO 2»05A;A3m 



<400> 335 

* a.s« v > & a s ; -r<- He 

1 5 10 15 

Olu Tro Val Thr Ala Ala Asa Ars Ays Thr Ala Val Asp Mao Se-r 

20 2S 30 

Giy Giy Thr Val Thr Vai L«s» Giu Lys V-ai Pro Val sar Lys <3iy Gin 

35 40 45 

Leu Lys 01 v : Tya ?ho Tyr Gla Thr Ays Cys Asa fro Kef. 03 y : ryr Thr 

§0 SS SO 



Arc; Ay 

gs so m 

Arcs lie Giy Try Arg Phe lie Arg .Vie Asp Thr Ser Cys Val Cys Thr 

1,00 105 110 



Goo Thr He Ays Arc; Oly Ars 



<213> Ho»o s&pisTxs 
«4Q0> 3.36 

Phe Arc, Lor Pro Als G3y Ays. Ara Pro Pre. 03 o Ala Aro Ala Air A;s» 

.1 5 3.0 15 

Ar?s Sor Ley Giy Arc; Ar« Ary Aia Pro Fh<s Al« hmx Ssr Sox Asp &a3c 

20 25 30 

s s * Phe 

33 40 AS 

lie Gin Ala Tiu: „ - Ays Arg Ays Arg < Pro Asp Ays Ola As - 



Ala Val - < Fro Ory Arg j Arg Asii Arg Gin Ai« his. Ai.a Ala 

65 70 75 80 

Fro sir Asa Ssr Ars Giy Ays G3y Ary Arg Oly Gir Arg Giy Ays Asa 



Lou Giy 'Ayr «Xu Thr Ays Gir CAlu Loo Ho AOs Arg Tyr 



WO 2«05/M3m 



;sr Cys Asp Ala Ala GA.s TAr " 
130 135 



■ Tyr &sp Xis? A»u Lysi As;i Levi 



Ser Arc' Asn Arg Arc; Leu API Ser Asp Ays; AAA CAiy a:; a A As Ay:; Ays; 
145 ISO 155 ISO 



<2i0> 2.37 

<2ll> aS3 

<212> .PKT 



■«r«? Ssx Lsi« Gly Arg hvg kx-g Ala Pro Pha A'i« Asa Ser S©r hsp Ser 

20 25 30 

Asn A<A Pro A'A. Ar;p Ayr Arcs Asp Gin ?hs; Asp Ai;p Vai Met: Asp AAs 

•15 40 45 

lis Gin Ai« Airr X.l<y i,yfj Arc? A«u Ays Arg Per Pro Asp Ly.s Sirs. M<?A. 

SO 35 60 

i s to > ' x GXu ; Arg Gin " - y« Ssn 



Pro <3Ui As;r ; Aer Arc; A Ay Ay a Civ Arg Arg Civ Gin Arg AAy Ays; Asn 

BS 90 9S 



-I'iX Arg As;i Arg Arg A<sn Vol : 



im .170 

V&l Tyr His; Ale Leu Arg Ays Kiss „ Ai A Ays Arg Cys 



2S2 



<2l<:>> 336 
<Z11> 102 

<212> 

<213> Homo s&p.:»n.{s 
<4 00> 338 

Alii ;>;:« Leu Gly Ale Arq Pro Cys Gly L&V; Arg Glu Lin; G.La Gal Axy 



VPl I - P'he 

20 25 30 

Aro Tyr Cys Ala Gly Ala Cys Glu Alii Ala Ala Arq Vai Tyr Asp Leu 

33 40 45 

Glv Los. Ar« Arq Leu Arc? Glv; Arq Arc; Arc Leu Arq Ary CAlv: Arc Vel 

SO S3 50 

Arc? Ala Gin Arc; Cys Cys Arq Pro Thr Aid Tyr Glu Asp Glu Vsi Ser 



Phs Leq Asp Ala Lis Ser Arq Tyr Hi;; Tyr VP! His Clo Gen Ser Alii 

85 90 95 

Arq Glu Cys Ala Cys Gal 
300 



<Ul> 102 
<23 2> PAT 

<21.3> Hoap sapiens 
<4QQ> 339 

Ala Ary Lei; Gly Ala Cry Pro Cys Gly As;.; Arq Gin Lei; Glu Gal Arg 
1 S 10 15 

Vui Sor Glu Lsju Gly Leu Gly Tyr Ala Ser Asp Glu Thr Visl Lew Pis? 



Arg 'ryr Cys Ala Gly Ala Cys Gl a Ala Ala Ala Arc; Gal Tyr lay; Lea 

35 40 45 

1 .t, >Gr ~ " 

so ss m 

Arg Ala Gin Pro Cys Cys Arg Pro Tar Ala Tyr QGa Asp; Gl;; Gal Ssr 



233 



WO 2«05/M3m 



Pha Leu Aso Ala Kis Ser' Ar« Tyr His; Thr Val His; Gla Lea S*as Ala 

8=5 90 

Arq Glu Cyss Ala Cys Val 
100 



<211> 119 
<212> ?RT 
<213» Homo sapiens 

<400> 340 

Tyr Ala Gil; His Lva Ser His Arc; Qly Glu Tyr Sar val Cys As;p S&r 
1 5 10 IS 

Glu Sar Leu Trp Val TAr Asa Ays; Ser Ser Ala lis Asp lie Arc? Sly 

20 8§ ; 3Q 

His Glrx Val Thr Val Lei; Vly G.iu lis; Lv:; Thr Vly Asa S;;r Pro val 

35 m M 



Thr Sar Gin Thr Tyr Val Ar« Ala Gau Thr S«ur Glu Asa; Asa 



Val - hi* Leu 

100 10S 110 



sr Arg Lys lis; Giy Arc; Thr 



<2!1> 119 
<212> PET 
* 2 1 5 > Hojro ~ ap i i s 

<40f>> 341 

IVr Ais ; 1-vr r , ;;; ya; Gyr Asp Sar 

1 5 .10 15 

Gla * ' ^ 

20 25 38 

Hiss Gin Vshi Thr . - Gly - I la Ays Thr Gly As;n Sar fro Val 



Lys Gin Tyr Phe Tyr Glu Thr Arg Cys Lys G.U; Ala Arg Pro Val Lys 
30 55 60 



2 94 



Asm G- y Cys Arg Gly lie Asp Ass 

55 70 

Thr Ser Gin Thr Tyr Va.l Are Ali 



I,ys His Trp Asr : Ssr Tin Cys Lys 
' STr Qlu A an Lys Lew 



30 



35 



Giy Trp Arg Trp lie Ary lie A;?p Thr Ser Cys Vai Cys Ala he-.: 

180 105 110 



1 $ 10 is 

Ser Gir ; Gin VsG Ala Lys Ala Gly Gly 'Thr Trp Leu Gly Thr His Aip 

Pro L«u U» Arg Leas Arc? Arg Ala hm Ser Gly Cys Gin Ley Trp 

Ser hsu Thr Leu Ser Val Ala Gia Leu Sly .Leu Gly Tvr Ale Sosr GIu 

SO 55 ' "' SO 

Gl« Lye Vai lie Fhe Arg Tyr Cys Ala Gly Ser Cys Pro Arcs Gly Ala 

ss m ih bo 

Arg Thr Gin His Gly Leu Ala Lew Ala Arg loi Girl Gly Gl:i Gly Arg 



too I0S no 



Ala Ale cys Gly Cys gyy Gly 
130: i35 



<212> ?RT 

<2li> Homo sapiens 



<400» 343 

■Trp Gly Pro Asp A.l« Arq Gly v«l Fro val Ala Asp Gly Oiu Pbe Ser 



WO 2p05/PP3m 



Par o Gin Val Mo Lys Ala Giy Giy TPr Pry Lei: Giy Tor His Arg 

26 25 30 

Pro Leu Ala Arg Leu Aro Acq Ala Leu Ser Giy Pro Cys Gin Lou Pro 

J5> 40 -45 

er Lr Lo « r V a i ' My yr Ala S«s 

50 55 60 

Glvi Lys Vftl He Phs Arc; Tyr Cys Ala OXy Ser Gys Pro Arg Giy Ala 

SS 70 75 80 

Arg The CI a His; Giy Leu Ala: Leu Aia Arg Leu Gin Giy GIr; Giy Arg 



85 



90 



Ala His Giy Glv Pro Par: Gyo Arg Pro Tor Arg Tyr Pro iogr Vol Ala 

Mi) \m no 



Pys; Giy CysJ OX; 



arcs Trp Glo Arg i,«a Pro Gin Leu Ger Ala 

17:0 1?.5 



<2li> iSi 

<2X2> PKT 

<2i3> 'Hotncs sapiens 



Pro Vai Lou Ala Per Fro Aia Giy His Lou ?ro Giy Giy Arc; Thr Ala 

20 2'-i 30 

- Trp .' : y: Ser i Arg s Arg Arg Pro Pro Pro Gin. Pro Per > >: :■ 

35 48 45 

Pro Aia Pro Pro Pro Pro Ala Pro Pro Sor Ala Leu Pro .Pro Giy Giy 

50 55 60 

Arg Ala Ala Arg Aia Giy Giy Pro Giy Ser Arg Aia Arg Ala Ala Giy 



Aia n - * * " N - v ~> la; a 

35 SO PS 



AT 



Leu Leu Gly Ala Gly Ala Loo Ar y Pro Pro Pro Civ Sor Ara Pro Vol. 
130 I3S 140 

Set Gin Pro Cys Cys Arc; Pro ?b.t Arg Gyr Glu Ala Voi pho 
14$ 150 IBS ISO 

Asp Val Ass-i Ser Tfer Trp Arg thr Vol Asp Arg Leu Ssr Ala Glsr Ala 

165 170 1?S 

Cys Gly Cys Leu Glv 
180 



■ Ala Pro Arg Sor Pro Ala Pro Arc; Glu Gly Pro Pro 

£> as is 

i Ssr Fro Ala Gly His Leu Pro Gly Gly Arg thr Ala 

! 2S 30 



la Arg Ala G. 



Ala Arg Gly Coo 



115 



Pro Pro Ser Ala Lau Pxo Arg Gly Gly 

Pro Gly Ser Arg Ala Arg Ala Ala Glv 
79 75 SO 

Arg Loo Arg Sen: Gin Lor; Val Pro Vol Arg Ala Leo 

Arg Sor Asp Giu Lau Pal Arg Fhe- Arg Phe Cys <P?>: 

105 110 

Arg Ala Arg Lor Fro His Asp Let: Per Lau Ala Sor 



1.20 



11 



Gly Ala Lau Arg Pro Pro Pro Gly Gar Arq Pro Val 
135 140 



237 



<210> 346 

<212> PKT 
<213> Hosao 

<400> 346 

Sor Lou Gly $*z Ala Pro Art; Sor Fro Ala Pro A?:-:; Gla Giy Pro Pro 



Pro Val Leu Ala Per Pro Ala Gly His l&m Pro Gly Sly Arc; Thr aU 

20 25 30 

Arg Try Cys Ser Gly Arg Ala Arg Arg Pro Pro Pro Gin Pro P*r Aro 

35 40 45 

Pro Ala Pro Pro Pro Pro Ala Fro Pro Gar Ala Lou Pro Arg Gly Gly 

SO 55> 50 

Arg Ala Ala Arg Ala Gly gly Pro Gly Sor Arg Ala Arg Ala Ala Gly 



Ala Arg Gly Cys; Arg Leu Arg S*r Gin Lax; Pal Pro Val Arg Ala leu 

85 90 m 

Gly Lou Gly His Arg Gor Asp Giy Leu Val Arg Pho Ara Phs Cv;; Ger 

103 105 me 

Gly < t.^ X 

liS 120 125 

let;. Lea Gly Ala Gly Ala Go a Arg Pro Pro Pro Gly Ser Arg Pro Val 

130 135 140 

Ser Gla Pro Cys Cys Arg Pro Thr Arg Tyr Glu Ala Val Sor Pho Gat 

MS iss ife 160 

> ? ' x g Lou Gor Ala Pnr Ala 

165 170 17.5 

Cys Gly Cys Lou Gly 



Ser Leu Gly Gar Ala Pro Arg Ser Pro Ala pro Arg Glu Gly Pro Pro 



Pro val Asa Ala Sor Pro Ala Gly His Peg Pro Glv Gly Arg Gbr Ala 
SO 25 3D 



23* 



t Tr > v -J > Mo M» " <- N — " o r Arc/ 

35 4b 45 

> Ala Fro ?ro Pro Pro Ala Pro Pro Per Ala Lev Pro Ar§ Gly Gly 

50 55 60 

! Ala Ala Atq Ala Civ Gly Pro Civ Ser Arg Ala Arc Ala Aia GJy 

>, 70 ?5 m 

sr;; Giy Cv « As v a.l As « i*su 

85 SO " 95 



Goo Gly Ala Gly Ala Goo Ara Pro Pro eto Gly 
130 135 140 



Par A ■:. g Pro Val 



■ Pro Cys Cys Aoo Pro Tor Arg Ayr Glo Aia Vol loo: Phs Met: 



> Poo Ala Thr Ala 



s Glv Cys Aou Gly 
ISO 



2> PRT 

.3> Hosso oapi^-os 
K„i> 348 

r Goo Gly Per Ala Pro A.ry Per Pro Ala Pro Arg Glo Giy Pro Pro 

:■ Vol i,a Ala o - y Gly Art; Tor Ala 

20 25 30 

s Trp Cv-J Sox Gly Ara Aia Pro Aro: Pro Pro Arc Gin Pro Sor Aro 

3.5 40 45 

> Ala Pro Pro Pro Pro Aia Pro Pro Par A] a loo; Pro Arg Giy Gly 



295 



Gly Leu Gl y His Arc; Sor Asp GGa Loo Val Arg Pbo Arc Pbo Cys Ser 

100 105 110 

Giy Ser Cys Arg Arg Ala Arg Ser Pro His Asp Lau Sac Lai; Ala Bor 
US 120 125 



:iy Ala Giy Ala Leu Arg Pro Pro Pro Gly Ssr 



145 150 155 160 

% i Ala 

i.m 170 17 s 



<210* 349 

<211> 181 

<212> PRT 

<213> Hcmso sap-io-rus 

«40Q> 349 

Gar Leu Gly Asr Ala Pro Arg Ser Pro A.Ui Pro Arg Olu Gly Pro Pro 

I 5 10 15 

Pro Yal Leu Ala Ser Pro Ala Gly His Leu Pro Gly Giy Arc Pkr Ala 

20 25 30 

Arc? 'T;. ;> Cys S«r Gly Arg Ala Arg Arc; Pro Fro Pro Gin Pro a >.-•;• Arg 

35 40 45 

Pro Ala Pro Pro Pro Pro Ala Pro Pro Ssr Ala Leu Pro Arg Giy Gly 



■ Ala Ala Arg Ala , Giy Pro , !ar Arg Ala Arg Ala Ala Gly 

70 75 SO 



ioo " ' ios ' " no 

Gly * ~ Xa * ".>r 

115 120 125 

Leu Loo Giy Ala Gly Ala Lou Arg Pro Pro Pro Gly Ser Arg Pro V«i 
130 135 140 

Ser Gin Fro Cys Cys Arg Pro Tor Arg Tyr Glu Aia Val Lor Pr.o Met. 
145 150 155 160 

Asp Val Asn Ser Thr Tip Arg Thr Val Asp Arg Leu Ssr Ala Thr Ala 



300 



hrg GLy Arg Glu Val Glv. V«i Leu Gly Gly V&l Pre Ala Ala Gly 

35 40 43 

Sft?: Pro Leu hrq Gin Tyr Pbe Phs Glu Thr Arg Cys; Lys Ala Asp 

50 SS 60 

Ala Glu OlM Glv Gly Pro Glv Ala Gly Glv Gly Gly Cys Ary Glv 

70 73 80 

Asjp Arg Arc* His Trp Val S«r Glu Cys Lys Ala Lys Gin S&v Tyr. 



■ Ala Leu Thr Ala Asp Ala Gin Gly Arr. Val Gly Trp Arc; T x ;> 

IMi 105 HQ 



Asp " ~ ^ ' - •> *\ t I 



PAT 



00> 



Val r- j o's . . N * ^ . "A N - \s . A_ V?G 

Asp A1& 5 /Al ---i Gly Try V- Thr Asp Arg Ary Thr Ala - Asp 

Arg Gly Arg Qlu V»l Glu Vsl L«u Gly Glu V'al Pro Ala Ala Gly 

Ser Pro r.sv ArG Glv. Tyr Ah* Pne 0.1 u Thr Arg Cys Lys Ala Asp 



301 



Asn Ala Gin Gl-, ; Giy Giy Pro Giy Ala Giy Giy Giy Glv Cys Ar« GIv 
65 70 ?5 g 0 

Val Asp Arg Arp His Trp Pal Ser Giu. Cys Ays Ala Ays Ola Ser Tvr 
SS 90 ;y: 

Vai Arp Ala L»u Thr Ala Asp Ala Gin Giy Arg Vat Glv Pro Ara Tr. 

100 105 no 

lie Arc Xl<:: Asp Thr Ala Cys Pal Gpg Phr Lsu Leu 3«r Arc Thr Glv 

120 125 

.Arg Ala 
1.30 



Asp A;;;: Tyr Thr Arg Leu As Ays Gin 

i 5 10 15 

Me;: Ala Val l,ys> Lys Tyr L*u Asn S«r Xl« X<»u Asn 



20 



2S 



<210> 353 
«2U» 28 
<2X2> ?RT 

<2'13> Komq. sapiens 
<4DD> 353 

Has ran 

t 9 10 IS 

Met Ala Pal Ays Lys Tyr Leu Asn Ser lie Imx Asn 

30 2S 



<212> PAT 
<400> 354 

Has Lot Asp Sly Thr ?he Thr Sen Giy Ls« Ser Arcj U«a Ar« Giu Glv 
10 IS 

Ala Arg L^u Gin Arp ^ P~ , Gin Giy L«u; V&l 



302 



WO 2«05A;G3m 



<2i2> art 

<i:l3-- Kosao sapiens 
<4C0> 355 

Mis gar Asp Gly Thr Phe Thr Ser Glu Lay Ser hrg Auu Arg Glu. Gly 



Ala ktg X*:\x Glr, Are Leu Leu Gin Gly Usui Vai 



<210> 356 
<3U> 120 
<;>12> ART 
<213> Kcmo sapiens 

<400> 356 

Gar Ser His Pro lie Phe His; Are Gly Glu Phe Ser Vai Cys Asp 

I S " 10 is 

Ser Va.\ Ser Vai Trp Val Gly Asp Ays Thr Tor Ala Thr Asp lie Pys 



GIy Ays Giu Vui Her. vsl Aau Gly Glu Vai Gun lie A.sn Pso Ser Vai 
3S 40 4S 

Phe Ays Gin Tvr Phe Phe Glu Thr Lye Cys Are asp Pro As« Pro VaX 

50 SS 

Asp Ser Gly Cys Arg Gly lie Asp Set Ays His Trp Ask Ger Tyr Cys 



Thr Thr' Thr His Thr PAe Gal Ays Ala Leu Thr Her. Asp Gly Ays Glu 

85 SO SS 

Alu u N > " > * 

loo 105 lie 



Ser Arq Ays Ala Vai Arg Arq Ala 
1X3 .120 



«400> 357 

Ser Ser Ser His Arc lie Phe Has fcrq Gly Glu Phe Ser Vai Cys Asp 

1 S 10 IS 

Gar Vai Ser VGA Trp > Gly Asp Gys Thr v Ala TAr Asp Tie Ays 

20 25 30 

Gly Lye Glu Vsi Mas Vel Leu Gly Siu Vai Asa lie Asr Asn Gar Gal 

.A3 40 45 

Phe Ays Gin Tyr Phe Phe Glu Thr Ays Cys Arg Asp Pro Asn Pro Vai 

3 03 



Asp 0 >'s Jrg Gly ll« > ■> Cys 

SS 70 75 80 

Thr Thr Thr His Thr Phe Val. Pys AI« L«y Tta: PTfc. Asp Giy Lys Gin 

85 m §s 

Ala Ala T'v :> Arc Phe lie Ars. lis Asp Thr Aif; Cys VAX Cys Val 

100 I OS 134 

S*r Arg Ays Ala Val Arg Azg Ala 
115 120 



<212> PRT 

<21T)> Horso sapiens 

<400> 3SS 

See Per s<sr His Pro lie Phe :A • Arc; Glv Glu Phe Ser Val Cys Asp 

I: 5 10 15 

Sex- Val Par Val Ts o Val Giy Asp Ays Thr Thr Ala Thr Asp T.la Ays 

20 25 50 



Phs Lyss Gin Tyr Phe Phe CAu Thr l.y; 5 fys Arp Asp Pro , 

50 55 60: 

Asp Per Giy Cys Arg GPy lie Asp Per Ays; His Trp Asn ; 



TAr TAr Thr His Thr Phe A Ays Ala U=u Thr ^ Asp 1 Ays Gis 

as sp 95 

Ai« Ala Trp A;s7 PA* lie Arp lie Psp Thr Ala Cys VTl Cys Pal Pep- 

100 105 110 



S< i Atcj Uys Ai« Val At > Ax } 1 . 

11B 120 



His Pro lie Ph* Kis Axp Giy Glu ?ha iss Val Cys Asp 

5 10 is 

Val Txd Val Qly Asp Ays Thr Thr Ala Thr Asp He Ays 
20 25 30 



3 04 
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~t s f >i Gia •» t - ' ' * ! 

3.S 40 45 

30 SS SO 

Asp Ser Gly Cys Arg Gly lie Asp Sex Lys His Tf;p Asn. Ser Ty- Cys 



TPr Thr Thr His Thx Pin- V&l Lys Ais Lisa Tar Lav,-. Asp Giy Lys Cixi 
8S 30 35 

Ala Ala Try Ax a Pha He Arg lie Asp Thr Ala Cys va i. cys V&l Leu 

100 105 110 



A;.-:; Lys Ala Val Arg Ara Ala 

115 120 



<210> 360 

<Til> 69 

<Z12> FHT 

<213> Kotao sj^piSTis; 



<4«0> '160 

Arg ser Leu Glsx Asp Trxx Gia Glu Lys S«r Arg Ser Vhe Sat Ala See 



Gin Ala Asp Fro Las Ser Asp Pro Asp Gin Met Ass Glu Asp Lys Arc 

20 25 30 

His Ser Gia Gly Tax Lhe Thr Ser .Asp Tyx ilex Ays Tyx Leu Asp Sex 

35 40 45 

Ary Ara Ala Gla Asa ?A« Val Ais Try Leu Her As.a Tar Ays Asa Asa 

50 S5 60 

Arg Asa Ass I la Aia 
<4Q0> 561 

Arg Sex Lao ■, A.; ax Glx s sr Arg 5* PTa s ft s'ex 

1 3 10 |5 

Gin Ala Asp Pro Lau Ssr Asp Pro Asp Gin Ms" Asa Glu Asp Lvs Arg 

20 25 30 

Hxs Sax Gia Giy Tax- Abe Tax Sex' Asp Tyx Ser Lys Tyr Lsu Asp sax 

35 40 45 

Arg Arg Ala Glxi Asp Abe Pal gla Try Las. .Met. Aso Thr Lys Arg Asa 
305 



WO 2«05/M3m 



Are, Asn Asm ' 



1S> PKT 



<4,Q0> XS2 

His SAr A-ls. Qiy Thr hhe Thr Ser Asp T;.v S«r Lys ;: hsu Asp Ser 



A.vs Arc< Aid Gin Ass AAs ]. Als Trj, As-,; Met Asr; Thr Avs Arc: Asr 
20 25 M 



Axe; Asr; As:; Ai.s 



<21I> 37 
<212> PRT 

<2X3> Hosxs sapiens- 



■ Thr Ser Asp Ayr her Ays Tyr Lei; Asp Ser 



* > < -J l < N U Ai!!i 



Ax9 Ksn As-:, xl* A.la 
5 IS 

<2A3> 364 
<2U> 27 
<2I2> f'RT 

<400> 364 

Has v su Gly G 



Ass Ser Ala Lys hvs Ays Lss Gis Ser Las .! 

20 If 

</a> 27 
<212> AST 



is Ala Asp <2Iy Val Phs Thr 2- r Asp Ah A Ssr Lys Acs- Arts Gly Gin. 



WO 2«05/M3m 



Leu Se.r Ai« Lys Cys : IV;.: .C5;i Glv ; Ssr Leu Met 
20 25 




<220> 

<221> MISC.. FEATURE 
<222> (1) 

<22'}> Vi ecsusls 'GGopropiornc scG.G iTpaO 

<221> MXSC JCSATDRS 
<222> \2i) 

<223> ><:.: equals biphefiy ialan.LTse {Bxp) 
<400> 3«S 

- Asn Leu His ;Vh« Cyss Gin Lsu A.v •.• Cvs l,ys Sej; Le« Civ Lew L«u 
i S .10 15 

Gly Lys Cys ALa Gly Ser X&a Cys AG; Cvs VGGI 

<2I0> 36? 

<2li> 22 

<212> ?ST 

<213> -HOiflO sapl.«p.£i 

<221> MISC.FEATOHE 

<222> {.IS 

<G>23> i equals; i ^ t •AC-.d Sfpa; 

<220> 

<22 i > ttT.SC_FEA?UPS 

<222> (23) 

;'223> X>,a eg 

<-40C> 35') 

Xaa Asr- Leu Hxs p-he Cys Gin Leu Arp Cys Cys Sir ue;.: Gly Leu Ley 
3. 5 to 1:5 

s < : v j.' i c - ' o 

20 25 



<2 • C> 56B 




<405> 368 

S«r Pro Lv3 Met Val Gin Gly :'G r Gly Cys Ph« Gly Grq- Cys Her; Asp 

1 5 10 15 



307 
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Ar<r He B&r Sev Car Ser Gly .U:i> Civ Cys Cer Pro Gv\-; Asm: V'ai Gir; 

20 25 30 

GXy Ser Gly Cys .Aha Gly hirg Lys Met Asp A.rg lie As?: Ser Ser 



'• : y Leu Gly Cys 
SO 



<2ii> Homo $»«pisjnss 
<400> 369 

.Car Aro Lys GAt y<y.;. yyi Gly Ssr Gly Cys ,CAe Gly Arc; .Cys Aet: Asp 



Arg AGs Ser S«r Ser iAir Gly Leu Gly Cys. Cys; Vai 



<21D> l?i> 
<212> P&T 

S<sr Pro I--v:5 Met V&i Gin Q.ly 8*r Gly Cvs Ahe Gly Arc Lys Sfefc Asp 

X 5 W IS 

25 30 



<2Xi> mm sapiens 



V.; ; i. GA; Gly Cer Giy Cy;;; P.Ge Cly Arg Lys Get Asp 
Ssr Ssr Gly A«u Giy Cys Ays 



wo i« 



<400> 37 2 
gagttctfccc * 



<212> DNA 

•c2i3> Homo sapiens 



<400> 373 

catgatcttc aaatggacac t 



<2il> 20 

<212> SNA 

<2l%> Homo sapiens 

<400> 374 

gacKcttcc catacaaact 

<>IG> 375 

<221> 22 

<212> DMA 

«2I3> Hots© sapisiRis 

<4G0> 375 

catgascttc aastggacsc: t 

<22 0> 376 
<21l> 23 
<:212> '» 



<210> 37? 



sctec t 

<220> 378 
<2il> 22 
<23.2> 

<2'I3> Homo sapiens; 
<4f)0> 378 



309 



wo i« 



<2X2> DXA 

<2l - -"c sapie: 



<40D> 386 



<21l> 33 

«213> Hosr.o mpi^SiM 



<400> 3S3 



<210> 332 



■■■2;.2> DMA 

<ai3> Horn s&pi&sis 



<40O> 382 

c & t. ;s 35 ac t !: a a g aq c era 



<213> Homo sapitens 
<400> 333 

ctcc««atcg iif:gsgca«c'c tcactcttg?; gcgc«tc&?e gttagccaaa 56 

<210> 384 
<2ii> 20 
<212> » 



<210> 383 



<2I0> 3S6 

<2i2> mk 



WO 2«05/g*)3m 



<211> 56 

<M2> IMA 

<213> M-cssio sapiens 



itcg' aS;g;sg;:«acc tcscicUs!; gtgiasfcca.cu cttstc: 



<400> 388 

t i <. t <. ca;:c*tggv« agaasgggcg : 



<212> OKA 
«c213> W<ssso f5«pi.< 



«400> 389 



<2I2> 3P 

<2X3> Hoao sapieas 

<400> 3«0 

aa a ixgc i:tgg«:ggt ;:. a-sgggcs^g acgcaca-as« gaggg:g;gat qcecacaijga 



<21; 2> DNA 



cgstgage-sa ceU;«ctccu. gtgcscsttcc CMCvCvCgt. gagcatcccu: acce.utaacc 
aaccaagcaa tg 

<2lQ> 392 
<2iA> 38 

<213> mm> sapiens 
<400> 392 

aatteattgc - - - aagggtagsg atgcacaeso gag;:g«ggr.r. gctcatcg&fc 



<210> 393 



311 
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a t. c q o t: g a ge .a c c t c ;k: f : c 



v ' ;p gc-vxqg 

<21G> 395 
<21:l> 5? 
< 212 > D^3A 

<213» Hom sapiens 
<400> 395 

iv < :t ( S.( " v £ S a i < v >-f £t p 

<sio> :>*•:> 

<21X> 93 

<2i?.» m& 

<21Z> HoBio »«pi«ns 
<400> 396 

aa t c cs 1 1 gc S; c egg 1 1 jg t< < j c tea !;.(;«« 

ccaaagac-ga toe«c\v::aag agcaspgt.t-g c?:cat 

<%iQ* 39" 

Ol; :• §3 

<2I2> DHA 

<2i3> Kosrv sapiens 

<400> 39 T 

( i < < -i- <. t 



<2I3> noma sapians 
<400> 598 



•s2X2> dm 

<23 3> Hotao sapiens; 
<400> 393 

agt-eccavcg atgisgcaace U"K\';r?:t.g" gtgcavMtg ccgcctcagc actefcgc 57 



313 



«2,U> 38 

<212> DMA 

<213> Hcuiio sapiens 



agga;ggg:cg aciA-iapai; coigioggiiga tccagc:?:g 

«21G> 401 

<2ilo 56 

<212> OKA 

<213> Homo -sapkens 

<400> 401 

gcxgtiaaca-g a tg< ; ■ 



<400* 402 

gaU;,ea?:t:gc tfcggttggtt aagggtagag st.gcacacaa gagtgaggtt gatgc&essfa 

<lVi> 403 
<212> I3Hfc 

<2:i3> Homo ssiii enss 
<400> 403 

cg-stgagesa cccoactctt gtgtgcatca acctcacfcct tgustgc&cc tctaccctta 
■ucca seeing ca*tg 



<212> iMK 

<2I3> Hcjso sapiens 

<40Q> 404 

aattcslitgc ggttgg-;>i sag^U t *c i 

<2l0> 4QS 

<211> SO 

<2I2> tm 

<il'5> Hojko sapiens 



;.-gtit:gagaaa cctcactctt cjt.gtgostict ■i.tiaaatccjiU. gagc;s*ccx;: act.ajitgtgt 

>* • • s ; i { . \ 3 - OJ^- > ^ • 

<210> 406 
<2X1> 18 

<-.2i2> ma 

< 2 Mc«rio -sapiens 



wo i« 



aal.cg atgagcaace ; 
408 



<21'S> Homo s&p:;. ens 



«400> 408 

agg«gcgacg acaaaagsas ccccaagii tg gggg.av-: : g 



<400> 409 

«gcgcatcs« tgagc«accv c^ctcttgtg tgcgtccagc agcg;:gcggc ccsggcc^c 



DJ3A 

•<•?:! 3i» Hotoo sapiens 
<508> 410 

; : !cgggggx:ca agag;ggagga ago 

<2X(i> All 
<2ll> 53 

<2i2> mih 

<213» Homo sapiens 



Cjugcaa;;;; 1 : cac; «t: Lgtgr -vg cage cage acgitgcagc gggqgccag 



<g>U> 4S 

<212> bs?A 

<213> mm sapiens 

<400> 412 

ccgc:cqcg:c:g aqggg-q ;:e;t: r.gcg "egggg cccaaaggt.g gg:gcgaqg 

<210> 413 

<2ll> 57 
<212:> 

<213> ;Josso sapisns 



314 
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<400> 413 

asccccatcg m mm m^ t^cfecttgt gtgc*tc«tg ccgeetcagc ,c«^ 

<21Q> 414 

<211> 48 

<212> .DNA 

<2i3> Hojbo sapiens; 

<400> 414 

ccgccgctcg a 9 ggg fcg tgc ttcgtcgaag eeccasgatg gtgcaagg 



agtcccas;<:g atgagcaacc te«ctett. 



fccttgt gtgeatcscg ccgccfccasjc a^.ttge 



<2i:i> Hox&o sapiens 
gcaageocca agafcggxgca agg 

<231> 5fi 

<212> mA 

<2U> Kcsao sapiens 

<4f?Q> 41? 

cgegc»tcga fc^fea^ cactcttgt* , g catcge*g cccaggccac t mm 



<40Q> 4.1 S 



<2i3> Homo sapiens 
<400> 412 

C9:»tc<p tg.gc^co,; ca^cttgtg ? ;gca>xt,,g cgecc^gc cactg^g 



<213> Kosso 3api»as 
<-«00> 420 



WO 2«05/M3m 



. ag-aiggvgca agg 



<211> SI 

<232> DNA 

<2.t3> Homo sapiens 

<400> 421 



<400> 422 

<2i.Q> 423 

<211> 36 
<212> 

<213> Ho-no sapiens 

*400> 423 

cgcgcatcga rg-agcaacct c.a.ctcttgv.g tgeatcgc»g ccc«ggcc«c tggagg 

<2!0> 424 

<212> UNA 



aga^gcgtac; .:a:aax^ ias-sg acc'caaa;i ; :g gcqaaag 

<2X<3> 423 

<?!2U> 5-6 

<212> "sMA 

<2.; >> t?o;so s;>ag:i 

<400> 423 

cgegcatcaa tgagaaacca: ca;;J:ctcagg tgcatccacc tgca^acca ggecac 



<212> V.i»A 

<2l^> Borso sapiens 

<400> 426 

ggs^tgggat ccccgcc&tc atgtggcagc gccKgtggtg gctgefcgctg cggctgcagc 
i. v m catggtot-Sg gccagacrccs aa-s ;:ggtg<:« agg 



316 
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<4(}0> 42? 

agtcccateg aLgagcsacc ccactct.cy!: gt.ges!:cuvcg ccgccceagc gu 57 

<210> 428 
<21i> 37 
<2\2> i>m 

<2li> He-mo sapiens 
<400> 428 

aggagugccg v. ,h, > -cccaaqarg gtgcaeg 37 

<210> 429 
<2ll> 53 
<212> l®h 

<213> Ho^o sapiens 
<400> 429 

egeecateya tgsycaacct csutctuqtg tgea-:ctttg cagcuraggc: cau S3 



<?.U> 774 

<2X3> Haw s&pi ens 

Met Lys Trp Va.l Ser 

1 5 

Tyr Ser Arg Sat Leu 

20 

Leu G.lv Sex Kxg Am 
35 

Ser Leu Fhe Ser Cys 

SXxi Ola Fh<=> <31y Asm 

His Gin ket lie Gin 
85 



Tyr G 1 o Gin Leu Asn 
IXS 

Val Thr Glu Tkr Pro 
130 

Ly-3 Tyr Pne Gin fesg 
145 

Pro Cys Ala Trp GIm 



317 



PAt* lie Ser Leu Leu ?Ae i,e« s-Lu Ser Ser Ala 

to IS 

Asp Lys Arg Cys Asp Leu Pro Gin 17; r Has Ser 

25 W 

Thr Leu Me v. Leu .Leu; .s.I a G.ln Met. Are Arg He 

40 45 

Leu Lys A so Arg His Ase Bse 01 y Phe Fro Gin 

55 60 

Gin Phe Gin Lys Ala G.Ia Thr .Oa Pro Vsl Leu 

7f> 75 SO 

Ola He > - i.s-u PP.r Sgr TAr Lys Asp Ser 



Asp Leu Glu Ala Cys Va! .1.1 e Gin Gly v&l Gly 

.120 123 

Leu mt Lys Glu. Asp Ser lie Lee Ala Val Arg 

135 140 

lie Thr Leu Tyr .Leu Lys LL: Lys Lys Tyr Ser 

ISO 155 160 

Val Val Arg Ala Glu lie Met Arg Ser Lhe Ser 



Giis As- Ala His Arc; Hiss Ays .: 
1<H> 200 

leu VAl Leu lie Ala *h* Ala OXr Tyr 1 

. Asp His Vai Ays; Leu Val Ast; GIs Val 

230 233 

Val Ala Aso Glu Ser Ala GIm Asa Cys 
245 250 

?he Gly Asp Ays Leu Cys Thr Val Ala 
■ Gla Met Ala Asp Cys Cys AU Ays Gin 
: A?ie Assi Gil? His Ays Asp Asp Asjs J 



■ Qls Asp Ala His 
130 

203 

220 

. Thr Giu His Ala Cys 



Asp Ays Sac A-tni His 
255 



> Asr, Lea Pro Ar< 
300 



P.h« His Asp As.t; 



, Ala Ala Cys; Leu U.-u 
3S5 

.la Ser Ser Ala Ays 
380 

?hs Glv GAs Arg Ala phs 
395 400 

Arg Phe Hro Ays Ala Glu 



" Asp As; 
440 44S 



; Ala A/s F>~ Us Cys Glu ; 



GAs Cys Fro Leo ,1 



> Cys lie Ala 



WO 2«(Ll/uP3m 



Glu Val CAPu Asn Asp Glu mt Pro Ala Asp Lou Fro A'er P.u Ala Ala 

4SS 4S0 495 

Asts ?h© Val Giu Ser Lys; Asd V«i Cys Lys Ass Tyr Aiss Glu Ala Lys 

500 SOS 5*0 

Asp Val PAe Leu Gly PAP: Pha Leu Tyr Qlii Tyr Ala Prg Ara HPs Fro 

SIS 520 525 

A up Tyr S<ar Vol Val L&« Leu Leu Arg Lau Ala Lys Thr Tyr Qlii TPr 

S3 Q S3 5 540 

t'hr Lou Glu Lys ays Cys Alu Ala Ala " Lro Liu Ola Cyu Tyr Ala 

545 550 SSS 560 

Lvs Val Phe Asp Liu Pho Lvs Pro Leu Val Gl a Glu frc G Pa Asa Lou 

S65 570 575 



Thr Pro Thr Leu Vsl Glu Val Ssr Ar« Asn Aeu Gly Lys Val Gly Lor 

6X01 615 620 

Lys; Cvs Cvs Ays; His Pro Glu Pla Ays; Ara Pet: Pro Cv;s Ala <;'• a As;p 

S2S 630 635 640 



> v«i S> " V, 'a ' x ys A\ Ihr Glu So; Va; Asn 

600 665 673 

Arp Pro Cys Abe Sor Ala Lsu Glu Vssi Asp Glu Tar Tyr Val Pro 

S?5 680 sas 



•A Glu 

720 



Thr Cyu PL a Ala 



Gin Ala Alii L<J:U Gly Aaa 



,ys Ala TAr Lys Glu Glu Leu Ay a Ala VoA 

730 

'hsj Val Glu Ay:; Cys Gys; Ays Ala Asp Asp 
745 750 

Hu Gl.a Gly Lys Lys Leu Vsl Ala Al« Per 



IIS 
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<?AQ> 431 

<2.U> 498 

<212> DNA 

<21'i> Hoaxo sapiens: 



g;aggaats:ag gaaacaagsa: ccasasgcct gaaaaarsaa: ct.g;:;:i:S:cca ::g;sig;:g.: : tc ISO 

caysagatct rosatato': A csgsscsaag ascsssActg ssgcttgps'-s i.gagscccts 24 0 

i < <. * i:ctacsctg;& GCU:ta:x»g saqca:ga;a\q acctggsasgc c ! ;c;tgtqs 300 

at «qqtggcaqa gaarscccOq aigaa-jgagg acrcc&ttcc ggcrqagsgg 360 

ia;:acttCf - < 400 

1 , a * 430 

<2>0> 432 

<2ll> 16"> 

<20,> FRT 

<2l>> Ko5»o sapiens 

<MQ» 432 

Cys Aso L«« 5 ! ro Gin Thr His S«r Lex; Qly Ser Arq Arg Tbx Is»a M«t 

•.I S 10 15 



> * > A is 

35 40 40 

;..y« Ala Giu Thr lie Pro Val Lag His Glu Ass: I la A is O'-a ria ane 



00 



50 



65 70 75 80 

Isa; Aria Ays PAa Tyr TAs Gis Oss.; Tyr Gin Kir; i.-ss Ass Asp ass OGU; 



SO 



90 



Als< Ays 

100 ics 1.1b 



Glu asp Ser life .Ola Vsi Axs 0* IV; Pis; Ax'< : : ; . - "a : 



Ser Fha Sea Lss v Tar Asa tsu Ola 01 
150 IIS 



320 



<?:13> Kama sapiens 
<400> 433 



<2i2> .OKA 

«213> Korao sapiens 



gcgayaoTcy ac^rjca^-c tc:*a«T.tax o; tncac;: a tc cATacf.teaa asact^ct. 
<210> 43 5 
«212> PRT 

<21.3> Koaas sapiens 
<400> 435 

mt Aau Leu Gin Ala Fhe Lei.; ?h* Leu Leu A'ia Giy t-Vse Ala M« Lys: 
1 S 10 ' IS 

lis Sar Ala Cyss As» L«u Pro Gin Tbr this Ser Leu Gly Ser Arg Arg 

20 $». 30 

Thr ten Met tew Leu Ala Gin K«t Ar$ Ai:« ila Sea- Pbs sar Cys 



Laa A;s a 

SO 55 60 

Gin Aha Gin tys a.:;': air Thr lis Pro ayi Lau His Gi-J Hat l';a Gin 



Gin - <. Gs-p 



Asp Leu Gla Ala Cyx Gal lie a, in Giy Vai Giy Vai Thr Gin Tar Pro 

iiS 120 .125 

Laa Ma;: ays Giu Asa S*r lie Laa Ala Vai Arn L ys Tya Aha Gin Arg 
130 135 140 

lis Thr Lau ivr Leu Ays Giu 'Lys Ays Tyr S»r Pro Gys Ala Try Giu 

145 150 155 160 



Gin Giu Ssr Aau Axq Ser ays clu A:,;. Ala His ays Sar Gin Vai Ala 
130 185 190 



331 



His Pho Ays Asp Lei; Gly i 



XI s Mo P v> r„. pi Tyr -" P : :\ - Cys Pro 
210 215 



Fhe Glu . 

mo 



Glu Ser Ala Glu Asr; Cys Asp i 
243 



Thr Cys 
; THr Leu. 



Phe tSXy Asp 
255 



■ Lev A?p PP.? TP;? Tyr Giy Glu Met Ais; 



His; 

290 29S 



Val Arg f?m Glu Val 
300 



Asp; Va.l fAsc Cys; AAr A PM«- Hi?. Asp Ass G'iv; GIi; TAr 
305 310 315 



Ayr? Tyf; .yu Tyr Glu He Ai« 



Arc Prq His Pro 
330 



Glu Hsu Per, ?Ao AHs Ala Cys Arq pyx- Ays Ala 
340 345 



'Ayr PAe 
Ala Fb« 



s?he S>su Lys. 

320 



Tyr Ala J?ro 
33$ 



Thr Si« Cys 
350 



Gs s Gin APa his hi s Ays pj . 

3 S3 



Ai« Cys t«u A-u; I 
360 



Arg As?u pyx cys 



Ala Ask Lou ;P;r GPi Arc; PAs 

405 



Ay.'?. Lev Val TAr Asp Lou PA?; 
420 



■ Leu 

435 



Ays Ala ' 
Phe Ala < 



Pro Ays; Ala G: u 
410 



A-ys VP;! His; Thr All; Ays 
425 



Asp Arg Ala Asp 
440 



i n Atu; 

450 455 



Lev; Al« 
445 



Ay;; Glo 
4S0 



Cys His; Gly 
430 



Lys Tyr lie 
cys; cys Glu 



Ays Pro Leo As?; Glo Lys; ; 
455 410 



His Cys He Ala • 



s Val sXu Ser 
4.95 



522 



Lys ?i3» Val lys Lys Asm ;yr Ai; : G » AU G'> &s$ Val i - ; 

500 SOS 518 



Uet Phe Leu Tyr Glu Tyr Ala Arg Arg His A;:s Asp Tyr Ssr 5 
515 520 525 



Leu A-;-.; G«u Arc; Lsu Ala Ay;; Thr Ayr Glu Thr Thr Leu Glu j 
530 535 540 



Cvs Ala Ala s N - !i« G s Ty; . - <\ t u 

.545 550 555 



ASD GG; 
560 



si Glu Glu Pro Giu Asa Leu lis Lys G.lv; Asa Cys 



Glu Lei; Ahe G.i.u GAs Ayu Civ AG a Ayr Ays; AGs Gin Ayr. Al-i ; 

580 585 590 



Glu. Val Ser Arq Ash Leu Gly Ays LAG Giv Ser Lys Cys Cyu ■ 
610 615 620 



Pro Glu Ai , a GUi ? 'r G;u S« 

625 530 635 



Lsu Asa Gin Asa Cys Gy j Geu His Gly , Thr Pro VG1 Sar i 

645 650 < 



val i« < ' * > , * " Pro < 

660 665 670 



- Ala Leu Glu Vy.i AAA 6U« Thy Tyr LAG Pro Lys 



Ara- Gin l.U;- Lys Lys Gin Thr Ala Leu VG.l Glu Lev; Vsl Ays His; Ay:; 



Pro Gv:s ' Thr Lys Glu " ' Lva Ala , , Aup Asp 

?25 720 



Al« Pha Vol Glu Lys Cys Cys Ays Ala Asy Asp Lys Glu Thr 
740 745 7 SO 



AlA Gia Glu Gly Ays Lys Lai; Vsl Ala Ala Ssr Git:, Ala Ais 
755 760 765 



G55 



Cys pha 
Gaa Gly 



113 
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<21.3> Kfxno sapiens; 



tgtgatctgc 




cagcesgggt 


cct&g&aQga 


ccccgatgcc 


cetggcacag 


60 


atgaggagaa 




saggacagac 


aLgactx^gg :i ■■ ecccaq 


120 


gaggagU:.;:g 


geaacc«gtt 


ccaaaaggct 


gaaaccat.ee 


etgccctcea 


cgagat.gatc 


ISO 






cagcacasag 


gactcacctg 


ctgettggga 


tgagaccctc 


240 












er.gtgtgat« 














ggctgtysgg 


360 






tcvctatctg 


aaayaciaaga 


aafcac&gccc 


ttgtgcctgg 




gaggttgtcs 


gagcac-suac. 


cat gaga tct 


tcctcttcg?. 


caacaaactt 


gcaagaaagf: 


480 


fctaagaagta 












495 



<212> ?RT 

<213> Homo sapiens. 



«400» 437 

Gys Asp Pro Gla Tbr His Ssr Lei; Gig S«;r Aig Arg Tiix Leu Met 



1 



AO 



IS 



Leu Leu sia (aii Sst JVr« Arq er Cv ex; Lys Asp 

20 25 30 

i > i "> < > n he Gin 

i% 40 45 

Lys Ala Giu 'fhr lis; Pro Vai Leu His Glu Maa lie Ola Gin lie ?he 



5 0 



60 



Aaa Lai; 
6S 70 7% SO 



Lai- A:sp Lys Phe 



i Tyr <3In Gin 



Ala Cvs Va! II « Gin Giy Val Gly Val Thr < 

100 ICS 



lu f>so Sar i'H- 1st: i ~\ - % « Arg X .U Th Lea 

US 120 125 



Avr Lei; A/a Glis Ays Lvs Ayr Sar Pro Ay a -la lag OA.; Val Val Arg 
130 13s 140 



Ala 

145 ' 150 155 160 



<2X3> Homo sapiens 



wo zmsimnn 



<400> 436 

gaGigcagag <" - - : >-""t 

<21G> 43S 
<2ll> 59 
<2X2> DLA 

<213> Homo {sapiens 
<4i>0> 439 

gcgcgoatog ^Ggaqcaaca ucsccaatgt gagc?;tcc".c ct.tact.uctt ssacttcct 
<210> 440 

<213> Hokcj sapiens 

Met: Arg Pbe Pro B<sr lie t , ■> Ala V«l Leu Ma Ala Ser Ser 

.1. S 10 15 

Ala Leu Ala Alts. ?ro Vai Asn Tta: Thr TAr Glu Asp Gi\; Thr Ala Gin 



lie v *v v r <. ">r S«r Asp Iai.i G'iii S As* s?h© 

■M *& 45 

Asp Vai Ala Val L«« *r<? Ph* Ser ?>sri. Ser Thr Assn Assn Gly Leu t-eu 

SO 65 SO 

Phe Lis Aso Thr T » Ala s A u > 



Sea Lsu Asp LV.-5 Arc} Cys Asp Leu Pro Gia Ths His; Sex Leu Giv Sor 

85 33 95 

Arc- o a GAi ; M( - \ La I' c x ~ i.r« lie Ser La &h& 

\W 105 110 

Ser Cvs Lei! :,vs Asp Arc; His Asp Pas CGy Fhe Gro GIs 01 a Glu Ate 

1.15 130 125 



Lea fisn Ast! ; ;A. 5.1a Cy: v.. ; " ■ G: Gy . G n\ vG rhr Gla 

.ISO .185 ISO 

i Pro Leu A-va Lys Giu Asp Ssr lie Lea Ala val Arc; Lys Tyr Pile 
195 200 203 

Lie Ax a I Tar La« Tyr Lou Lys > Lys Lys Tyr Ser Pro Cys Ala 



Asu Lea Glti C Bis Lyt$ Se: 



Ala His; A>:g she Lys A:sp Leu 0.1 y Gle Giu Ass Lhe Lys Ala Leu 
260 2S5 270 

Leu T.le Ala Phe Ala Gla Ayr Leu Gin airs Cys Pro PAa Giu Asp 



Vsl Gvs Leu Vai ~< s .e Liu val Thr Olu she Ais Lys Thr Cys Val 

290 295 30Q 

Asp Gla Ser Ala Giu Asr; Cys Asp Lys Ser Leu His Thr Leu she 

3X0 3XS 326 



Leu Val .Asg Pro 



Giu Val hsp vai mt Cys Thr Ala PAe His asp Ass Gle Giu Thr 3?he 



Leu f> . A/i ^ ' 1 s > A' . - \ j \ ^ i Pie lyr 

3BS 390 3.9$ 400 

Ala <* * Gov: Leu - ?Ae Ala Lys Arc r Lys 5 ^ At \ 



Cys Gla AGs Ala Asp Ays Ala Ala Cys Gau Leu Pre Lys Gee 

42S 425 450 



>in Lys 

500 SOS 510 



325 



Cys o . jS Ltav ^ ^ a .As . Glu 

530 S3S §40 

Asa Asp Glu mt Pro Ala Asp L<&a Pro Ser Lm. Ala Al a Asa Pha Val 
MS 550 555 560 

Glu Set: Ays Asp Val Cys Lys Ass Tyr Ala Giu Ala Lys Asp Val AA* 

S8S 5^0 575 

Leu Giy Ast PAa Leu Ty>: Glu Tyr Ala Arq Arg Lis Pro Asp Tyr Ser 

SS0 585 5S0. 

Val Val Leu Las Aas Arg Aeu Ala Lys TAr Tyr Glu Thr Tar Lou Giu 

s*s mo sos 

Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Ays; Ala Ays Va! Abe 



^"i ' ~ ' • ^ ^ ^ , > . Ola 

«25 630 635 ' SW 

Asm Cys Glu Leu l?h« Glu Gin Leu Gly G.la Tyr T-ys Che Q2« Asu Ala 
645 S50 655 

<rs.i VAi Arg Tyr Thr i v i Ser Thr Pro 5 

SS0 665 670 

Leu Val Ola Val Gar Arg Asa Leu Gly Lys VA.l Gly <Aa Lys; Cre Cvs. 

675 680 685 

Ays His Pro Glu Ala Ays Arg Met Pro Cys Ala Glu Asp Tvr Lsu Set- 

6SS 70o 

> ' > ' n N - i Ser 

715 723. 

Asp Arg V&l Thr Lys Cys Cys Tar Glu Ser Las Val Asa <\iq Arq Pro 

7S5 730 73S 



Asa Ala Giu Thr Pha TAr: Pha His Ala Ass I As Cys TAr .La a 3«r Glu 

755 763 765 

Ays Glu Arg Gin lis Lys Lys Gia Thr Ala Aau Val Glu Lsu Val Lva 

770 7?S 780 

Hi s Ay s ty » hi a Th r ... - Aa. A so Ass 

790 735 800 

Vho \ *> \U \ - ' V A i. ^ „, „ x C;j t TVr 

SOS 810 83$ 

Cys P-a . - Giu ' y - ^ ~ \ . ^ > «. v 1 » ^ Ala 



317 



<2Xx> 

<212> »NA 

<2I3> Hosio sapiens 

<400> 441 

tgtqatctae ^ . , -v^cctgggi. tc ragaagga ccttgaagct ae^ggoaeacr 

a?:c;5sggag<i.i t<:a;P:ct.ta A. ctcc"ycttg aaggacaqac ircgaacttgg eGta.ocoo-ag 

Cisqcei-gav.Sv tcaatcuti c-agcacasag y.::K;Acaa\c v g cAgpiAAggga >;gagae::ctv 



tcaagaagv.a «ggaa 



<21i> 165 

I 5 10 IS 

Lew tmx Ala Gin mt &rg Arg ll« Sar m® .gar Cvs Leu Lys Asp 

20 25 .30 

t ! His Ayg Hie J Hi* Pro "A, Glu 01 u ! Gly Asn Gin Phe v. 

3S 40 45 

Lys Ala Gla Thr He Pro Val i.sa His Glu Set lie Gin Gin lie Pha 

SO '58 60 

Asjn G<n- Pha 8<ar Thr Lys Asp Pa?; Ser Aig Ala Trp Asp Gin Thr X,eu 



Lau C > Gi\; 

85 SO SS 

Ala Cys Val He Gin Gly 'Val Gly Val Thr Gl\; Thr Pro Lau Met. Lys 

100 105 110 



WO 2«05/M3m 



<2iu> 44-3 
<21l> 41 
<212> sjsa 



<21S> 444 

<21'3> Hosso sapiens 

gcgcgcatcg at«age<>scc r:c«ctc!:.?:cjt gcgcstctK cttae'rctt 3is?>ccttct 

<2i<1> 445 
<2li> ??4 
<>12> PET 

<2l'5> Hosso sap.i«»8 
<400> 445 

J** 1 , O T:y- Yai Thr Ph« ll'i Sex- A<su !,&u A>v Hsu S : h« Ser Ser Ala 

I s io *s 

•Tyr Ssr Arg Aly v'a.l Phs Arg Arg Asp Ala His Lys S«r Giu V'al Ala 

5:0 2:5: 30 

His ! <. v ' ■■■ <..m V -l Hsu 

i$ 40 45 

Ays v Val Asa ' ^ Thr SAv < < ^ - x Cys Val Ala Asp 



G.U) Ser AAa C-3 -a Asr; Cys Asp Ivs Sar Asu bAs Ah>: Aeu Ate Oly Asp 

§5 SO 95 

L\ «u Cys Thx ; 1 A , ,< V ; Thr ,t G AVu £et Al« 

100 1QS 110 

115 120 12 S 



145 ISO 155 160 

Lys Tyr Lex; 'Ayr Alls : A: Ala Arg Arg H.i.s Fro Ayr Abe Ayr Ala 
165 l'K> 175 



32$ 



. Leu Plae Pha Aia Lys Arc; Tyr Lys Ala Ala SVhe TAr Ola Cys 
180 133 130 



Cys; Gin Ala Ala Asp Ly;K Ala Ala Cys Lay V,-:-: Pro Lys Leu Asa Glu 

im 20fl 205 



i< < - ' LA'S 

210 215 220 



Ala * ' ? x Val 

525 230 235 240 



IGa .fro Lys Aiu Glu 22a Ala Glu VGA 



ays Leu Val Thr Asp Leu Thr Ays VsG His; TAr Glu Cys Cys His Oiy 

a so ass ms 



A:;:; 1 1 e 

275 280 285 



Cys Glu A;.:: Glu Asa La: TG a Ser Ser Lys Leu Lys Glu Cys Cys Giu 
290 223 380 



Lys; Pro Leu Lex; Gla Lys Sar His; Cys 11 a Ala Glu vsl Giu A:-. sx Asp 
305 .310 315 320 



Glu Get Pro Ala Asp Leu Pro Ser Leu Ala Ala Asp Pha Val Glu Sar 
325 330 335 



Ays Asp Val Cys Lys Asa Tyr Ala Glu Ala Lys Asy Val PA* Leu Gly 

M0 MS 350 



Hsu Aha Leu Ayr Ola Tyr Ala 



Arg His Pro Asp Tyr Sar Val Val 



Cys Ala Ala AGs Asp 2rc- Ais Giu Cys Tyr Ala Ays Gal il;e Asp Giu 
385 301 3S5 400 



Giu La a 

420 425 430 



G l a. - - - A.'; s Cys Cys Lys Bis 

456 455 450 



Pro Glu Ala Lys Arg Her; Pro Cys; Aia Glu Asp Tyr Law Ser Val Val 
465 ' 470 475 439 



Giu Lys Thr Pro Pal Se 
490 



Val Thr T,ys Cys Cvs Tba: Giu Ser Laa v,sl A;gi Arc Arc; .Pro Cys; ?he 
500 505 510 



Ser Ala Leu Giu Val Asp Giu Thr Tyr Pel. A;; Ay:; Giu Phe «sn Aia 
51S 520 525 



Glw - t - - - < Giu 

530 535 540 



Leu Pal Giu Lea VAX Ays His Ays 



Pro Lys Ala Thr- i.vs Giu Gir, Leu Ays Ala Vai Ass: Aen Asp She Aha 

565 570 575 



Ala VY>e Vai Giu Ays Cvs Gys uya Al« Asp As.p Ays Giu Thr Cys As- 
580 585 590 



Lea Cys Asp Lea a -lift Thr His Sex- Leu Gi y Ser Arg Thr Lea 

610 615 520 



Per Leu Leu Ala Gin he;:. Arg Arc; lie Ser Asu she Ser Cys Leu Ays 
82,5 530 655 540 



Asp Arg His, Asp PA« Gly she Pro Gin Giu Giu Pha Gly Asa G.ln Whs 
645 OSO SSS 



6 SO 



VAlS 1 i w s I j. 

Asp Ser Ser Ala hie Trp Asp Giu Tax 

Gin Leu Tyr Gin G'ia leu A.su Asp Leu 

760 



Giu iAv 
"05 710 715 720 



ra Aha Tai Arg ays Ty? 



Less Tus Leu Lys Giu Ays Ly:;. 'Ayr Ser Pro Gys Ala Trp Giu vui VTA 
740 745 ''SO 



rg Ala < Sa Giu 

755 760 765 



Ser Leu Arg Ser Ays Ola 



311 



<213> Hosao sapiens 
<4Q0> 446 

v -r i Ut — ^ - s k v -> «-o - < 6<3 

i i < -r , ,; :0 

f «< u uv * gcc - igo 

csgceuaoer: < ict.c;: fc cagsscaasg ga::;;cstc::.g ctoo-^O-uga tgagscxxxs 2 4 ft 

* * 1 * < v 3 00 

'? ku gusTGecaug gac:;acesTg atga««gag« actss«0G:G ggcxs::ga-;y :: : GG0 

s.u tad < - f • ' ; < s 420 

1 - " ^ ^ - ^ - v w v . 4G0 

ttaagaagta aggea 495 



<2'i.3> Ucmo sapiens 
<4G0> 447 

Cys Asp Lea fro Gin Thr His Ser Lew 01 y ser Are Ax •. ; Oh; Leu Meo 



20 25 030 

35 <&0 45 

Lys Ai« CI-.; Thr lie Pro Val Leu Kis G.lu Gee lie Oil) Gin lie- Phs 

SO SS 66 

« Leu Phe Ssr .m L\ Asp Ser S©r AW Ala Txp Asp Giu Thr Leu 

65 70 75. 8 : £? 

Lau Asp Lys OOe Gyr Thr Giu Lsu Gyr Gin OGu Leu Asp Leu GO 

0 SO $5 

Ala Cys Val lie a Sly Gel Giy Val Thr Giu TLr Pro Leu G <■ Lys 



Giu Asp Ser TOGS Leu AGs Val .Org Oys Gyr ?h« Gin Arc; Tie Thr Leu 

US 129 125 

Tvr Leu Ovj: Giw Lys Lys Gy f Ssr ?ro Cys Ala Trp Giu Val Val Ara 

130 135 140 

Ala Oh: lie Met Arg Gar Or. Ser Lsu Ser Thr As:: Las Gin Giu OGr 
«S 150 MS 160 

Leu Are Ser Lys Giu 
165 



330 



<400> 448 

w -:iigc;ct!:at:g >-^-~ caaaccca 



<21i> Homo sapU-ns 
*400> 449 



<400> 450 



Lys Ser Sea Ov;s aev: Val Gly Cya a.ko la\. Pro Gin Thr a:. :?. Ser Leu 

2G 25 3D 

Sly Ser Arg krg Tbr t.-aj ?<kvc Ley i>*a Ala «in Mec Arg Ax? 'XI* s*t 

Leu Phsj Ser Cys L«» Lys Asp Arg His Asp ph« Gly Phe Pro sin Olu 

50 55 6:0: 

Gla i < J •« •< " > K Pro Val leu His: 

SS 70 7.5 SO 

Ola Met lie Gin Gin lis Ph« Aaa Aaa T-he 3a r Thr Lya Asp Ser <;••?> 



Ala ' 1 ■> < 

ISO 10S 

G.Irs Gin Lea Asn Asp Lou Gin Ala Cys; Gal life Gin Gly Val Gly Val 
11.5 120 125 



Ays Ola Lys; ay 



33 3 



WO 2«05a;A3m 



Ss>r Gli; Val Ala His Ara ¥h® Lys Asp l.sxi Giy Glu Glu Lsn Pae Lys 

155 200 305 

Ala Val he* lis Ala *h* Ala Gin Tyr Gin Ola Cy;s Fro Phs 

2i0 215 220 

Glu Asp His Vai Lys hmv Val Asn Glu Val Thr Glu Phe Ala Lys Thr 



245 25G 255 



L«u Tyr 
2S0 265 270 

Glv Git; Aia Ass Cys Cys Ala Lys Gin Glu Pro Glu Arc; Asa Glu 

275 280 285 



CPs PK.s? Laa Gin His; Lva Asp Asp Ask IV. ; Asu Leu Pro Arg Lea val 

290 295 300 

Arg Pre Glu Va.l Asp Va.l Met Cya Thr Ala Pha Hi;; Asp Asn Glu Glu 



hr Trh« Leu Lvs Lys Ty-r X»«u Tyr Glu Xl« Ala Arg Arg His Pro Tyr 
525 350 335 



. Arg Asp Glu Gly Lys Ala Ser 3a:; Ala Lys Girt 

375 380 



t'rp Ala Val Ala = Pr GAa Aj i she 



! As- a Qln Asp s«r lie Sur 



val p L ?<ro S , Asp 

485 430 405 



334 
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■ Ala Glvs Ala ] 
510 



Cys; Ays Asn Tyr } 
S05 

: Tyr Giu Tyjr Ai-;s Art; hrg His Pro Asp 



OOP 



025 



Giu hy» 

545 

V&l Pb« Asp 
hys Glrs Asr< 



Cys Giu ! 
050 



005 



Assi Ala te« Aau Pal 
i Vai <3i» 
; His Pro 



•rg T..eu Ala L,y 



Am) VAsi Giu G.P 

570 



: Gi« Ola Usu Giy 

385 



' Thr Ays hys Vai 
600 



Ser Arg Asn Lau Gly 
SIS 



Aia J 

Gin i 



Thr Yyr Glu 
Giu Cys pyr 
Pro Gin Aan 



T..su Ik 

070 



01 u ":i*yr Lys 1 

soo 



Pro Sin :VaI ; 
SOS 



tys Val Gly ! 
S20 



su Cys; Vai Leu ■ 



> Arg Val ■: 
660 



Cys Cys Thr Giu : 
665 



: One Osr Ai« Pisa 



Giu Pha Asn Alii 



PAs A:;:; Als i 



. Asa Arg 
> 

. Pro Ays 
s Thr Psu 



Ser Giu Lys 
70S 

Val Ays His 
Asp Asp Phe 
O.l u TAr Cys 



Giu Arg 

Lys Pro 
725 

Ala Ala 
740 



Gin ; 
710 



Ays i 



; Cys Lys Gls Thr Ala k&a Pa 1 i 

7 tS 



; Val Msc 

735 



. OAs Ays Cys Cys Lys Ais Asp Asp Ays 
745 750 



i Giy Ays Lys Leu 
760 



Val Ala Al« i 
70S 



<310> 451 
<21V> 495 
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<212> DSJA 

<213> Homo sapians 
<AW> 451 

: n - I v 12 0 

cq-jn a ^ i f ISO 

><! Vlt <. t I " NUN v- ^ v 210 

,woi< ,.t 'r'.ivii)-, ,wu' s - - 300 

o- ~ , qactcccctc asgggggagg actaoartat ggcgqayaga 350 

.! t t w «v " % J - *• 40 0 

gagcptgtca ^aycagsaai. >:a ppigaa:P: t gv.;;cf tt-g^ cascaascit •gc««g-iaa; : ;i: 400 

"Aaayaac-tas aagaa 495 

<210> 452 
<2}..1.v 1SS 

<2X2> mr 

<21'i> Homo sapiens 
<400> 452 

Cys Asp Leu Pro Gin Thr His Sar l<8\i Qly Ser Arg Prg Thr Pan Kef: 

Pea Lea. Ala Gin Pet Ary Art? He OPsr Pea PPe Ser Cyz Pao Pyrs Asp 

20 25 30 

few His As>p Fhe 01 i PK ?t» Qin > , ,N « illy J* g.Us Pfee Gip 

3S m 45 

LY& Ala Glu Tra lie Pro Val L»u ills Gin Hal. lie Gin. Gin He ph© 

50 55 «9 

Asa Pea > r ' >. Lys Asp f Par Ma Ais Trp Asp Ola Thr Leu 

SS> 70 75 |;0 

J t J > < 1 \ G.1 <: v - • C 1 , N p> <. , £ 

&5 f6 95 

Ala Cys Val lie Gin Giy Val Gly Val Thr Gla Thr Pro Leu mt Ays 
1110 105 110 

Glu Asp Sar 11a Law Ala Vai Ary Lys Tyr ?he Gin Arg lie Thr Laa 



' r - Ser Laa p ; i Tar -. 



<2.n> GNA 

<213> Homo sapiens 



036 



ccgac?AX:;a:. ggcct xg&cc r.zt.gcXvxac tgpaqecx 
gr, gate 



Xtx.nc tgg;:qeco : a: cctoo«cS:c 



60 
10? 



<2ii> ■■ ? 

<G>12> OKA 
<2.13> Homo 



sapiens 



<400> 454 
gcqccicatcg 




<213> Homo sapiens 
<4C0v 455 

4 5 1 i. t v * 1,'yS 

1 10 IS 



lie Gar Ala Cvs Asp Gsa Pro Gin Thr His Ssr Lea Glv Ser Ara Arq 

20 25 30 



TLr Leu Me-: l^.;x Ala Gin Set A::-:; Ara lie Ger Leu Phs Ser Cys 

35 40 AS 



L&u I.-ys Asp Arq Hi a Asp ?he Gly Phe Pro Gin Glu Glu Pha GXy Ash 

50 55 $0 

Gin Pna Gin Lys Ala Glu Thr lie Pro Vai Leu His Glu Sat 11a Gin 

M is 7S 80 



■la lie Fhe A;;;n ; , * s A. a; 



ioo les iio 

Asp Leu Glu Ala Cys Vai lie Gin Giv Vai Glv Vai Thr Gla Thr Pro 

115 ISO 125 

teu Hat Ays Giu Asp Sar .Tie Leu Ala P&i Arg Lys Tyr PGe Gl.a Lag 

130 135 140 

t ' \-a t v t - c rp Glu 

145 150 in ' 150 



\?al Vai Axp- Ala Glu lis Get Arq Bar P.Ge S«;r Leu Per Thr Asa; G-a.i 

165 170 ITS 

Gin Aia 

188 185 ISC' 



:1.x s &jco a L m ?h 1'y Glu lu hi PLa L ; a; AU au V"al Laa 
195 300 205 



33? 



: Ala Phe Al;a Ola Tyr 1 
210 



; Leu Val Aso Glu Val 

i 230 



TAr C-iu Ah ft Alii Lys TAr Cys 'AA. Ala ; 

235 J 



Ays .5 
Asp < 



; Asp Ays sar Aau Kxs Thr Lsu Aha Glv i 
250 255 



< Thr Ass Arg Glu TAr Tyr Gly Glu Aet . 

265 270 



Gia - i 



.< Val Met Cys Thr .Ala 

; 3io 

i Tyr Lea Tvr Glu lie 



Fhe His; Asp Ass. Glu Glu Thr Phe Leu 

Ai« Arq Arc? His Pro Tyr S?he Tyr AI« 
330 335 



Lys; Aro Tyr Ays Ala Ala AAe Thr Glu < 
345 



Cys 
Asu 



Gin Ala Ma Asp Lys 
355 



Arg Asp O.Vu Gly ty» 
370 



Ala Ala Cys Asu Leu Pro Ays Leu Asp ■:' 

360 .365 



Ala i 
375 <y; 



iy Glu Arq Ala Pha Lys Ala Trp - 
395 



Lys • 
Asp • 



Las. Glu Ays A 1.3 
435 



> OK: Asr; Qlr, Asp Ser 
410 



■ PAe Pro Ays Ala Glu Ass Ala Glu Val ; 

410 415 



Thr Lys A.. His Thr Glu Cys Cys His < 

425 43C* 



Asp Asp Arg Alt- Asp Leu Ala Ays Tyr 
440 445 



lie •:. 
45S 4 SO 



Car His Ays Us " Pis Val Glu Asn Asp 
475 480 



. Arc 1 A t ' ■ > »sv « u Sar 

490 495 



Isp AAl C s „ ^ so \ 



138 



He!: Pha Leu Ayr Glu Ayr Ala Ary Arc; Has Fro Asp Tyr Sex VAX Val 
515 520 553 

T..8U L-s Leu A;:;'.: Leu Ala Lys Thr Ayr 01 a TAr Thr Leu Glu Ays Cys 
530 535 540 

lia ila Ala ,i> i is 1 

545 550 555 560 

\: <• Ays; ?xo Leu Val Glu Giu Pro «ln Asa Asu lie Lys gi k As:n Cys 
565 570 575 

Glu Leu Abe Glu <iln Aes Gly Ql a Ayr Ays Aha sirs Asa Ala Leu Ask 

SB 9 585 530 

Val Aru Tyr Thr Lys Ays Val Pro Gin Val Asr Thr Pro Thr Leu Val 

Sv>5 600 605 

t i >.x isu Lew C v ' ! , " " Cys l.ys 

610 SIS 620 

Pro Glu Ala uy& Aru Ma* Pro Cys Ala Glu Asp Tyr Lex; Sax Val Val 
625 530 S35 640 

Asa Gin Asu Cvs Vai Lew His Gia Lvs Thr Pro V« 1 Ser Asp Arc? 

64S 650 655 

Val Thr Ays Cys; Cys Thr Giu S«x Leu Val Ask hxg Axg Pro Cys VA<;- 

560 §65: 670 

Sax Aia Leu < Giu 1 ) j- " Ask. Ala 



x , t I \ > > Ays 

705 710 715 720 

AA, ?A0 MS 

Ala Ph« Val Glu Avs Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys S>h« 

740 745 750 

Ala Glu Glu Giy Ays Lys Laa Val Ala Ala Gsr CI a Ala Ala Lea Gly 
755 ?60 765 



<210> <SS5 

<;>11> 455 

<211> AM A 

<2.13> Homo 

<400> 455 



339 



qagaaaaa acs acaaaaaaaA. aaaaaaqact gaaaccaAa.c ctgtaar: cca iaaA;avaa:ua; .AA; 

<. \o , ,t - ri t -> 2 -10 

-t - i i " i < i a n> i v< i •. <■ 3 0 0 

ac 1 act ggatgacaaa gacccecctg stgasggaag ■iccccattc^. gaccgtaaaic: ifiO 

ha 3Ut ^ J-..o',v af, tC^r^Kv 6 = 13"- ~> *- 420 

s •. " , - - - 4b0 

■:taaaaagta age; as 4.95 

<210> 4S7 
<2.ll> 165 
<212> FRT 



Cys Asp Leu Pro Gin Thr His i Leu Oly Ser: hrg Arg 1 <. Net 



Aau Lev Ala Gia Her. Are Arc; 'lie Ssr Lr:; Ahe Sax Cy:s Lex; Lys Asp 
20 2S 30 

O p ly Mis f > Gin Phs Shi 

35 M 45 

lys Ala Glu Thr XI © Pro Val i.-sa His Gia> mt Tie 01 tx Gin Xie fha 

50 35 SO 

t . j A i-a 

S5 70 7S 80 

Lea Asa ays Aae Ayr Tar C.la Laa ?yr. Glr: Gin laa; Aaa Asp Lea Gia 

S5: SO B5 



IIS 120 125 

Tvr L<su ays C <? 

130 133 

Ala Glu lie J-Sist Arq A:a Ahe ear Lea Ssr Thr Asa Lea Gia Aaa Sar 
145 ISO 155 1W 



<212> DNA 
<400> 458 

gaaagtcare tgccreasac ccaca 25 
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<2;2> OKA 

<2iS> Hosno sapaens 



<400> 455 



■&ct.c-:t:gt g-qcatsaaa: casactscts saactsci:cc 



<213> Hocao sapiens; 
<40u> 460 

Me- .lays T?:p Val Sa-r Phe T..la Ser Las Lea Phe a-oa Vhn Ssr Ser Ala 
I S 10 IS 

v « Sar ' Sar Lei; Asp ays Asa Asp Ala His ays Ser Gas. Val Ai< 5 
J;Q 25 

His Arq H-m hys Asp Leu Qly GX'a Giu Asft S'hs Lys Ala Leu Val Usu 

35 40 45 

He Ala Ph* Ala Qln Tyr Leu Gin Cys Pro mm Qlix Asp His Val 
«n «ft 



aa; Lea Cys Ths sal A A 
100 



l«a Arg Glu Thr Tyr Gly Slu H«t Ale. 



Cys Cys Ala ays Olxs Glu Pro Glu Arq Asm Glu Cys Fixe Lou Gin 
:iiS 120 125 

Lys Asa Asp Ass Pro Ass : as p ro a?:s sea Val Arq Fro Gls Varl 



«i Mas cys the a: 



<Vyr Lmi Ty 



Ala Ass Has Asp Asa Gla Giu Tar Phe- Leu Lys 

ISO iSS 160 

:ie Ala Axq Are His Pro Tyr Phe Tyr AI« Pro 



341 



AX« Ser Leu O.Vn Lys PGe Gly Glu Arq Ala Pan Lys Ala Trp Ala Val 

225 230 235 240 

Ai.= Aru Lau Sa-r Gan A-u Av ho iys , 7 ".a ?hn Al« Glu V<*_ ,?sn 

Lys Ann Val TGr Asp Lei; TGr Lys Vai h'j.s TGr Glu Cys Cys His Gly 



Asp Leu Gnu Glu Cys Ala Asp A:sn Am Ala Asp Aee Ala Lys <■ lie 

275 280 285 

Cv-s Glu Asrx Gin Asp A:-/. He Sar Ker Ays L«u Lys Glu Cys Cys Glu 

2S0 2§5 300 

Lys Pro Leu Leu Glu Lys Lev H • s Cys XI a Ma Glu V;\l Gin Ann. Asp 



Alt si Met Pro Ala Asp una -A i Par Leu Ale Ala Asp Phe- Gal Glu Snr 

325 330 335 

Ays Asp Val Cys Lys Ann Tyr Ala Gin Aln Lys Asp Val Phe Lea Gly 



fel: Ann Leu Tyr Glu Tyr Ala Arc? Arc Hie Pro Asn 'At Sex val Val 

355 360 365 

teu L*u Gen Arc; L«u Ala Lys Thr Tyr Glu Thr Thr T-eu &Lu Lys- Cys 

Cys e s ; - Hi 3lu Cys 'T"n: Lys s %(r Asp Glu 



via Leu Ana Glu Gin Laa Gly Liu. Ayr Ays; aha Gin Asa Ala Leu Guu 

420 425 430 

Val an t a i Thr Pro Th 1 

43s 440 445 

Gin Val Lav ArG Asn Pen Gly Ays Gal Gly Sar Lys Cys Cys Lys His 

350 455 460 

Pro Gin Ala Ays Arg Gee Am Cys Ala Glu Asp Tyr Leu Sen; Gal Val 



,:np Glu TGr Tyr 



Glu TPs Phe Thr Ph» His Ala Asp lis Cya Thr L»u Pes Gis Lys G.Us 
S30 535 540 

Arg Gir< lis Lys Lys ( 5 

545 550 SSS 560 

Pro ;,vv; Ala Thr Lys Gia Gin Lsu .Lys Als Pai Hat Aap Asp Phe Ala 
555 S?0 575 



Aia Phn Val Glu Lys Gys Cy:> Ly;; A As Asp Asp Lys Gru Thr Cys Phe 
580 585 550 



Ale Glu Glu Giy Lvs !,ys Aes.x Vol Ala Ala Sc;: Gin Ala Ala Leu Giy 

SSS 600 605 

Lew Cvs Ax;p Leu Pro Gin Thr His Per Leu Giy Snr Ary Arg Thr Pan 

610 615 620 

Met .Tea .Lew Ala Gin Hat Air; Arc? lie Per Leu .PP.a Per Cys Leu Ays 

625 $30 635 640 

Asp Arc Hi.-s Asp Phn Giy Phe Pro Gix; Glu Giu Aha GIv Ass Gin Abe 

545 650 655 

Gin Lys Ala Glu Thr lie Fro v*l Leu His Glu Met lis ©In Gin lie 

660 665 670 



Piss Ask i no Pen Ssr Thr Lys ft. A Pax Ala A rp Ass 

675 SS0 635 



Lax.; he.a 

S90 695 59S: 

Glxj A.I si Cys VAi lie Giis Giy Val Giy Pel TPs Glu Thr. Pro Leu Hex 

705 710 'IIS 120 

Lye GAa Asp Ssr Ala Leu Aia Val. Pae Ays Tyr Pha Gin Pa. a Ala Thr 

725 73S 735 

> l A ~ i ■ • . L ~ < ' > ' , , v- - s P ^ - ^ t ' x". V>;1 

740 745 750 

Arp Als Glu lie Ksa: Ara Sss Phn Per Lea Per TPs Asn Lea Gin Glu 

?55 ?4& 7S5 

Per Leu Arg Ssr Lys Glu 
770 




x.p t s; a Lc t »p c c S ca a a c c c a c s g c e t g g g r. z c. t s g a a p g a c c 1 1. ya g c t a e s age a c a g 6 0 
<- c ^ , <u _ x x r ? .120 
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WO 2«05/M3m 



< > - - - . . ■, — , ; , . v , u - - c, * 130 

caycs-yjato:: J:caa".cf;ctt cagcacaissg gactsa vdg c;:g<:tt;;c;qa tasgaccctc 240 

ccsgacaaat tcracacsga aetoKaccac; wsctaaacq acargg^agc eteaqvyata 300 

""""" s?A - ^ i cai' ; :.■■:..,.■;<< ISy 

stitcttcc a c a 420 



<1S10> 462 
<21l> 165 
<212-> PKT 

«21'3> Hosto sapiens 
<400> 462 

Cys Aay Leu Pro Gir- Thr His S«r Leu Gly Ser A>: { ; Ar« Thr Asu A-? : : 
IS 10 15 

Aaa Gsu Ala Gin Met A;:g hxg lis Ser. Leu Aha Ser Cys Laa Ays Asp 

20 25 30 

Arg K.-.s Asp PAe Gly Pha Pro Gin Glu Giu Ahe Q-lv Gsm Glr. PAe GAv ; 

40 45 

Lys Ala Glu Thr lie Pro Vai teu His Gi» Met Xi* Gin Gin He i>hs 

SO ;5S SO 



Leu Asp Ays PAe Ayr Thr Q.;y Aeu T yr Gir; Git; Leu A 5 ;r ; Aso Asa Giu. 

Ala Cys Val lie Gin Gly Val Giy V's.l TAr Giu Thr Sro Lex; mzt Lva 

*60 165 110 

GUI si ..- As \ N lj I . o " - j 0 y - ^ ^ i 

IIS 120 125 

Tyr A«u Ays; Glu s.yn Ays Ty;: Sex ?ro Cys Ala Trp Glu VAi Val Arc 

130 IS 5 140 

Ala 01 a lie ?A:t Arg S«r Ser i,«u Ssr Thr Asa tea Gin Gl a Se.r 
ISO 155 ISO 

Leu Arg Ser Ays Glu 
165 



<4<K» 463 

Met iyi -ip \ P 1 a o« ; > — ? - 0 ^ 0 x Ics 



144 



WO 2«05Ash3m 



Tyr Ser Arg 

Ley Gin Arg 
35 



5<s.r Leu Asp T..yj Arq 

Ser Ssr Asn ?h« Glr; 

40 



Gly Arg 



?ro Glu G!-a lie Ays GL 



; Gin 



: Tyr Glu .fPP:. Per Gin 

S<?:r Thr Gly Trp h$m 

ISO 

Tyr Kiss Gin II® asm 

i Lys Glu Ast> fte Thr 

135 



Tyf. 

Gys Gin Lys Law lie 

Lys Asp Arg Me" Ass 
66 

Gin Phe Gift Lys GX 

75 

A?n lie Phe 



A&n Leu Leu Gly 



Ala XI* 
Val Gls 



30 

Trp Gin Leu 

yhe Asp lie 

Asp Ala Ala 
SO 

Phe Ate Sift 
95 



90 

Glu Thr lis 
105 110 

His L&u Lys Thr Vai Glu Gi 

Arc) Gly Lys 

.Tie .Us;. His 



125 



X,«tt Met; Ser S«r Leu 
140 



Glu Tyr Ser 1 
Asn Tyr 3 
His Lys Set 



1.55 



lis Va.\ Arc 



Tyr Leu I 
Vai Glu : 



iy Tyr I..su Arg 



Asr. Asp &ia 
.190 



A;sp His Pal Hys Psu 

210 



Phs- Lys Asp Issu Gly Glu Glu Asa 
The Ala Glr- Tyr Leu Gin Gin Gys 



Va.l hsn Glu Vai Thr 
235 



Glu Phe Ais 
240 



Vsi Ala Asp Glu Per ; 
245 



Lys Thr Cys 
•a As <. j 
Thr Tyr Gly 



Cys hsp I 
Ala Thr i 



Cys; Thr Gal 

265 270 

. Cys Ala hys Glr: Glu Pro Glu Arc; 
283 

: Asp Asp Asx; Pro Asr; Asu Pro Arg 

Ket. Cys Thr Ala Phe Bis Asp Asm 
3 IS 320 



1*5 



WO A>»5 ^uAAA, 



Glu Gin Thr Phe Le« Lys Ays ryr Leu Tyr Glu lie Ala Arp Aug His 

325 330 335 

Aro Tyr ?h» Tyr Ala Pro Gixs Leu Lei; Phe Lbs Ais Cys Arc; Tyr Lvs 

340 345 350 

Ala Alii Ph». Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala Ala Cys Leu 



Phe Lys Ala Tip Ala Pal Ala Acq leu S*r Air; Arg FAe Pro Lyu A.ls 

405 «10 415 



TAr • - A La 

435 440 445 

Asp Leu Ala Lys 'Ayr He Cys Gin Asrs Ola Asp Ser He S«r Set LVS 

430 433 460 



TO Leu Leu Gla Lys Ser His Cys lie 



Ala Glu Vai Ala As;;-; Asp 01 r 

Ala Asp Phe Par Glu Sar Lys Asp Lai Cys Ays Asa Tyr Ais Glu Aia 

SOO 505 5X0 

Ays ~> < , ' i \ , 

515 320 525 



Thr Thr Aeu Glu Lys Cys Cys Aia Aru Ais Asp Arc Hxs Glu Cys Tyr 

545 5SG 355 550 

Lys Vs ?ro c Asa 

555 570 575 

Laa Ii<s Ays Gin Asr. Cys Glu tsv Ah* Giu Gin Leu Giy Ola Tyr Ays 

58? S8S 530 



API i.rx y ; •'?;;, Gin 



Thr Lisa Vi. 11- vTtl S&x hrq Asr; Leu 31% Lys Val < 
315 320 



WO 2«Ci5/aCjm 



is Pro , Ala Lys Ara Het Pro Cys Ala Glu 
20 640 



Thr Pro Val Sar Asp Aag Val Thr Lys Cys Cys Thr Glu ser Leu Val 

660 ^ 670 

Asa Ara Aag *ro Cys, aha Bar Ala Leu G.lu Val Asp Gla Thr ay>- Val 

b, ~ > S&o ess. 

Fro Lys Glu yha- Asa Ala Glu Thr yhe 1-hr P fa* His Ala Aso ">e Cva 
o.*v S9S 700 

Thr Asa Ser «1« Lyis Glu Arc Gin $1? t&S Lys Sin Thr Ala Leu Val 
710 71$ 720 

Glu Lao V*l Cys His Lys Pro Ays Ala Thr Lys Glu Gin Leu L v« V* 
TJS 735 

'*« 745 7go 

Asp Ays Glu Thr Cys LA,: Ala Glu. Glu C Lys a Uu „ { ^ £ „ 

m 760 7 65 

Ser Sirs Ala Ai<s Lay GXy usu 
T<?0 77S 



<2.n> soi 

<23.2> GAA 

<2X3> Jiasao saplaas 

<400> 4a4 

e^gaggcaar. i: ga-stsggay act tg^vLa; Koar.-fcaacc-- v-.^— ~ ,". ► * C 3 

■s<V.g;^aaiga r. taaga^ga r: ,-,.: if ,..^.. ; .. ; .,,..;, r , \lT " „' ^ l'T' 

gagaagcaec aga&aa ■: caa. s.-gata;: ■:ta-.a a asc;: a .C^w.^'!!" 

aagaeaavtg ^a:gaa. ; v>-aa: „ ; " c ; - 5 ."..L-. J ^ .'. „ ^ ~ T,' 1 '" '■' "'f' v — 

gtCC!; ^ aa - ^a^cagga ^^ccagag gaa^Sc aSS^a 

^r""""'""' ^^'-^-VA gaggaivatg aaataeetga agyacaagaa gcaca«-cac 

^vca.gga caatagxcag agfaaaaatc et^agaaaa.: ra^aaav,t taaaaa-,; 

<ZXQ> 461 
<21X> 166 



S X \ h& h« 31 

10 is 

>a> Ola Lys L&u Lea Trp Gla Leu Ran Gag Leg far, G.lu Ayr C ys g*a 

25 30 



347 



33 ftG 45 

Gin. Phe Gin Lvs Glu Asw Ala Ala Asms. Thr lie Tyr Qiu Met Leu via 

50 55 60 

a lie Al« lie FAs; Arg GIr : Asp 5<sr S«r Sex TAr Qly Ttp A;; a 

6S 70 75 SO 

Glw Thr SI'S V«i Oiu Auxi A-sa L&u A A:?.r. VA.l Ayr His; Gin 11* Aso 

85 90 85 

Ara Glv Ays Y,s« Met Ser Sex L«u His Leu Lys Art! Tyr Tyr Gly Arg 

.115 12ft 125 

lis Leu His Tyr' Leu Lys Ai^s Ays Glu Ayr S«r His Cys Al« Trp TAr 

130 " im ' 140 

He Val Arc; VaX Gin Us Xa>m Arg Asm m® Tyr She He Asn Ar« 

J45 150 155 160 

Thr Glv Tyr Leu Arct Ase 

165 



«213» Mom sapiens 
<400> 4SS 

3 - 4.0 

<n.i> ■;■■) 
<2x>.> m&. 

<S:13> Homo sapiens 

; , > ) r <. * 55 

<210> 453 
<m> 775 
<2X2> PAT 

<213> K08SO sapiens 
<4{?0> 4S3 

Met Ays Trp V&I Ss?r Ph» lit? \ : o- A,v, : .leu Ph« : Leu Pis SGs.-r A: a 
1 5 10 15 

y\=si Ala 

20 25 56 

His Arg Lyes Asp Asu Gly Glu SAla Asn Ane Lys Ala Aea Val Leu 



14S 



I - «U >h-. \: , a: ryi Leu GA c: : ys PJ y: * g?u A:;; Kxs Val 

m 55 go 

Ays £ftu W Asn Glu Val Tilt Glu Phe Ala Lys Thr Cys val Ala A S5 > 
'° 75 80 

Glu S«r Ala Slu Asa Cys Asp Ays ser Aeu His Tar Lsu Phs sly **o 
8 ^ SO ss 

Lys Leu Cys Tax Pal Ala Thr f^y Ar S Gin Thr ?yr Glv cms m<, ; /y, 

190 105 no 

Asp P > ( . Ur , 

US .1.20 12S 

His Ays Asp Asp Asa Pro Asy; Leu Pro Ar« Leu Val Ary Sirs- Gin Val 



Thr Phe Leu Lys 
160 



Ays Ty>: ,U.-» Tyr Glu lie Ala Arg Ary His Pro Tyr Phe Tyr Ala Pro 

1» S i?6 i-75 

Glu Aeu Lsu ?he Aha Ala Lys Arg Tyr Ays Ala Ala She Thx 01 u Cvs 
180 105 190 

cys <31u Ala Ala Asp Lys Ala Ala Cys Leu A«u Fro Ays p*n Asp Glu 

1S5 2110 

t*u Arg Asp Glu ®iy Lys Ala Ser Ser AX« Ays Ola Arg Aeu Ays C ys 
*W 21 S 220 

Ala Ssr , G a Lys Phe Oiy 01s. Ax a Ala r.v Ays Ala .x ^ Ala V«l 
230 235 240 

Ala Arg Leu Ser Gin Ary > v Pro Ays Ala Glu < Ala Glu Vsi Sar 

Lys p«a Vai Sir Asp Leu Thr Lys Vs.! His Tar Glu Cvs Ovfs yj , c;'>- 
360 26S ' 2'V0 



Asp I Leu p Ast s si 



Asp tm Ala 



295 30i) 

< Ci 1 > J c e s i gi 

310 315 520 

Glu fe) ro fcia ^p u A. >v t u-u A} a ila Ph« Pal G n 

5:2 S 530 3 35 

Lys Asp val. Ays Lys ;\ Tyr AU Glu Ai« Ays Asp Vzl Leu Sly 



149 



Kei: Ahe Lsu Ayr Glu Ayr Ala Are Ar.y His- Pro Asp Tyr Per Vol Vai 

3=5 360 365 

Leu Geo Leu Arq Gee Ala Lys Thr Tyr Glu AGs Thr Leu Giu Ays Cys 

370 375 380 

Cys A.;* Ala A A; Ase Pro His; Giu Cys Tyr Ala Ays v&i Phe Asp Glu 
385 3'A: 393 400 

Phe Ays Pro Leu Vai GIo Glu ?r;> Glu Asa Leu lie Lys Gin Asa Cys 
405 410 415 



Vai iVrq < " VAI 

435 440 445 



Lys Vai Giy Ser Lys Cys Cys Ays Hi; 



Pro Glu Ala Ays Are Aeo Pro Cys Ala Glu Asp Ayr Leu Per Vel Vai 
455 470 475 480 

Leu Asr. Gin Lei; Cys Vai A-eu His Glu Lys AAr Pro Vol Sor Asp Arg 

A8S 430 435 

Vai Thr Ays Cys Ays Thr Giu Per Leu Vai As:. A;. a Ax o Are Cys Abe 

508 505 510 

,. x Me l •• s al Asp G rh; yx Vai. ro lys OL; As ~ \ 
SIS 520 525 

530 535 540 

Are Glu lit? Lys Lys Git; Thr Ala Geo Vai Alii Leu Vai Ays His Cys 
i 4 :: - 550 555 560 



Aia 

580 58S 500 

Ala Glu Glu ' Ays Lys Leu Gel Aia Aia 1 \ • Gin Ala Ala Leu 0) 
SSS 680 605 

Leu Acs Per Tyr Ass Leo Leu Giy Pha Lev CA.o Leg Sso: Per Asx; ?he 
510 6X5 630 

Ale Cys Gin Lvs Leu Geo. Trp Gin Leo Asr: Giy Are Leu Glu Tyr Cys 
625 630 535 640 

Geo Ays i Try Met Ase PA* Asp lis fx Giu Glu lie Ays Gin Leu 



353 



0I« Gin Phs Gla lys Ciu Asp Ala Al« ; *■= <• 
SSO 665 " ' 

Gin Asn lie Pha Aia .He Ph« Arg Gin Asp ; 

ASV; f| U& 01<1 Asi ? *W m As« Vai Tyr Hl s Gin XI* 

SSS 700 

*hr Arc? ;,,y i,ys Leu KeU S«r Ggx Leu His Asv : Ays Arg Tyr Tyr Gly 

^ ^ ^ AiS Ct « ^ His Cy, Ala Trp 

'«W 74S ?S0 

TAr lie Vai Arg Vai 01 0 He Leu Arg Asn Phe Tyr 



765 



■tea Thr Oly Tyr !,<,■-. Arg Asr : 
770 ' 77S 



'2r0> 469 

«2I1> 50i 

<212> Wh 

<2U> 8'esac {sapiens 



°'""" <> -' :; "'' : '- ; ' ^:-:::-C ag-iCAogsr;; crg; c Aigc^; :^-v C! „,, f 

,.,g, ; ga, s ccv ccr.grgArra- gtcr,st.ratg agav. 3 «*^« ; r ^ ./^ Kf ,, 
o-v^ yga.gaaggr rtgacc^ggg gsasacicst ^.ray--. 



«2X3* Aosw sapiens 

See Ser Tyr As.o Leu Leu Oi ; - Phe r. t « Gin Arg S«r Aer r*,. .-ji*. 

3>y " ^ ** ^ s ^ *** »*> S3 » 03 u lie Lya Oln & j Qln 

351 



3 s 40 m 

Gin Pirse Gin Lys; Giu Asp Ala Ala Leu Thr lie Ayr Giu t'- - Lea Gifi 

50 55 SO 

Asn lie; Phe Ala II a ?.h« Art? Gin Asp Sat Ser Ser Thr Gly Trp Asa 

65 70 75 80 

Gla Thr lie Val Gls Asm Leu Aau Ala aso Val Ayr His Gir< He Asm 

m 90 §5 

His Leu Ays Thr Vei Laa Giu Giu Ays leu Giu Lys Gla Asp Pke Thr 

iod xm iicj 

Are Gly Lys Ae;.; Met A:-;: Ae.r Leu A:. •? Leu Ays Arg Ayr Ayr Giy Arg 

US UO 125 

lie Laa ii'is Tyr Leu Ays Ala Lys; GIa Ayr L'er Aaa Cys Ala Try Thr 

130 135 .140 

lie Val Arg Vai Giu lie Asa Arg Ase Pha Ayr Phe lie Asa Ara Aes 

145 150 1SS 160 



<2l0> 471 
<21i> 772 
<212> PAT 

<2i3> Hoao sapisms 
<400> 471 

Me;: Thr a;;- Ays Cys A:- a Leu Gin lie Ala Lev Lea Lav Cys PAe ear 
1 5 10 15 

Thr Thr Ala Pan Ser Ma-. 3<sr Tys A;;a Lea Lee Gly Phe Lea Giu Arg 

20 25 30 

Ser Are 

>S 40 45 

1« Tvr Cys L - mt. ». $ ktro s 3 G A a 

50 55 SO 



Gin Asa lie Pha Ala Ale Aha Arg Gin Asp liar: Sar 

85 90 m 



115 120 125 

1 ye " , ;j GU ' \ A u Cle , „ ,^ : <. ' ~ - . <. u- . ' * 



111 



Phe XI a Asrs Arg Ceu Thr Gly Tyr Laa. Are Asa Asp Ala His Ays Ser 

ISO lis 190 

Glu Val Ala His Are Phe Lvs Asp Pau Glv Gla Glu Ann Aha Hys Ala 

1.55 500 205 

Leu Val Leu lie Ala Phe Ala Airs Ayr Lea Gin Gin Cys Pra Phe Glu 

210 21 S 228 

Asp His Val Ays A;- a Val Asa Glu Val Thr Glu Phe Ala Ays Thr Cys 
225 230 235 230 



Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Lea; Are Glu TAr Tyr GXy 

260 265 270 

Ola AAA. Ala Asp Cys Cys Ala Ly;s Cla Ale Pro Glu Arg Are. Gly Cys 



f»^„> ^ * t Arg 

290 2S5 300 

Pro Glu Val Asp Val AV-: Cys Thr Ala Phe Hiss Asp Ask Gin Glu Thr 

■SOS 310 315 320 

Pee in c ~ f •> " PAe 

325 330 335 



TAr Lys 

Lea asp Gin ■ < > % N A a Ara 

370 375 380 

Pay Lys; Cys Ala Scar Lay Gin Ays ?ha Giy Gla Are Ala aha Lys Ala 
385 390 ASS 400 

Trp Ala Val A A= r e Al 

405 410 41S 

Gla Val Ser Ays pan Val Thr Asp Lee Thr Lys; Val ids Thr Gla Cys 
420 42S 430 

Cys is Gly Asp As la Cys v \ s Asp ;,aii s 

3S3 



Lys Ayr He Ays; Glu Asr< 0.1 n Asp Car lie Cos Cer Ays Car Lvs Gis 

450 455 -4W 

Cys Cys Glu Ays Pro Lou Leu Giu Ays; Ser His Cys He Ala Glu Val 



Glu Asv; Asp Glu Pet Pro Ala Asp Aeu Pro S«r Aex; Ala Ala Asp PL- 

485 490 495 

Val < I. - - " v o _ a , ! 

$88 SOS 5iO 

Pae Leu Gly Pet ALe leu Tvr Glu Ayr Ala Art; Pry Ki<; Pro Asp Tyr 

515 520 525 

Sat- Val Val Leu Lew Lau Arg T.<»u Ala lys Thr Tyr GU; Thr Thr Leu 
539 S35 540 

Glu Lys Cys Cys Ala Ala Ala Asp Pro Has. Gly Cys Tyr Alii Lys Val 

Abe Aso Glu Phs- Lys fro Less val Glu Glu Pro Gin Pa; Leu lie Ays 

SS5 570 575 

Gin Asn Cys Glu Leu J? ho Glu Gin Pes Gly Glu Tyr Lys Phu Gin Asrs 

580 505 590 

Ala Asa; Lea Val Arg Tyr Tbr Lys? Lys Val Ya o Gin V»i Sor Thr fr o 

595 600 605 

Thr L«u Val Glu Val Ser Arg Aaa Leu Gly Lys Val Gly Gar Lys Cys 

610 SIS 620 

Cys Lys Pis Pro Glu Ala Lys Arc Kea Pro Cys Ala Glu Asp Tyr Law 
525 650 655 £40 

e r V a 1 Val Leu A s n G .1 1 ? a i L< La- s V a 

645 658 MS 

o< r > a v - a ~a - - . * i\ \ c 

560 555 670 

Arc- ' < I . I L , „ * . ."■ e. * „ A . ; ' I .v ^ps Glu 



600 595 * 700 

Glu Lys Glu Arc Gin He Lys Ays Gla Thr Ala Lsu V«i Glu Lou Val 
705 710 715 720 

Lyp t- < Lyi ;A - -v \\ : Thr Ays G.I I Gin A<hj Lys Ala Val -r- z S 'i 
125 730 735 

Asp ?he Ala Ala Ph© V*l Glu Lys Cys Cys Lys Ai« Asp Asp Lys Glu 



554 



a^gaaeaacai a '.j ?;.<-.■ fcccc>; Kcassltgc'v. atcxA.yrugg: gou f :ctcc.ae t:at:ujc':;:tt 60 

} ,1 < , - -120 

cteetgtgyo aattyaatyg oa;ggataaau t.aurgccAaa ugyiuasggat qaucie:. ugac ISO 

aLceatgagg eaaA; Aaagea gucyeugcag :;Lcc«uasgg auyyicgeeac at taauaaate 240 

tatgagatyc Cccacaacat a a a ;: ax aa a ttcagsc.-aag a^cacc- ; ; § e«c-:ygctag 300 

uti t » »• f *■ 550 

ac&gtceygg aagesaaacL ygagaaugaa asttteaaca ggggaaaaef: cataagcagt 420 

ctgccscctga aa&g&catta cgggaggaai ctgca>:tacc agaagaccaa ggagtacagt 4S0 

cscfcgtgcct ggaccatag?: cagagaggsa atcctaagga seuaaaacaa catcaacaga 540 

. - i i a, t ^ . <■ - < < > 561 



: A a Lys Cya L-aa Leu Gle lie Ala Lau Leu Leu Cys Lhe Ser 



Bar Ask Phe Gin Cya Ola Lye Leu Leu Tap Gin ta'au Asa Gly Aay 

25 40 45 

Tyr Cys Lea Lye Aaa ]L« Mar: hsn Vb& Asa lie Pre? Gla Liu 

so S5 so 

Lys v- Ufa: a ay. gha < f> al a Lag. Ala ' :.eu Thr lie 

70 75 SO 

G.la K«t Leu Gin kvn lie Aha Ala Ale alu Arg Gin A sag Lea Ssa 

53 30 5>S 

T * » t v » ^ " <«, a* i sw i/ai 

loo ios no 

His Gin lie Aers fas Aaa Lys Thr Val Leu 01 a Glu Lye Lea Gl-a 



145 150 155 160 

His < * -i' „ " - s» , py r 

165 170 A 75 



<210> 474 

<2ii> im 

<2L2> SNA 



gegcayaccc > < gccatQecca ft::s t! gwu:t ccv^wdatt qe;:ctccL! 

!:acyeA?:ctc cactfKftgrr etc eeeat ya ex.Afe-e.eet t icsigg 

<2XQ» 475 
<2!i> 55 
<212> DNA 

<213> KcjmIO sapiens 
<400> 475, 

< i--A(- <,l"t veia-a -^t' g<v<%vJ\stdo ...U* 1 



<233> Homo sapiens 
<400> 476 

Met: j > , I « <• " , s ^ . •. x Ala. 



His Arg Phe Tax; Asp Lei; Giy CA.u GPe As:?. Phe Lye Ala Lea AA.1 Lee 

35= 40 45 

lie Aia PAs- Ala Gin Tyr Leu Gin Glri Cys; Pro Phs Gin Asp His Val 

50 S5 60 

Ays Lee Val Asa Glu Val T'hr Glu iA.a Aia Ly.s Thr Cys Val Ala Asp 

65 7G 7S SO 

Glu s«r Ala Glu Asa Cys Asp Ays Bar Lee Hie Thr Leu Pha ely Asp 



Ays Aau Cys Thr Val Aia Thr Leu Arq Glu Thr Tyr Giy Glu £Aat Ala 

ioo :ios no 

Asp Cys Cys Aia Ays Gir ; 91 u Pro Gia Arp Aer. Glu Cys Phs Ami Gin 

IIS 120 125 



356 



His; - - " Vai 

130 135 .140 

Asp V I s v , * ■> - s - <• > 



ISO 



LPs Alis Arq Lrg His 5ro Pyr TPs Tyr Ala Pr< 



XfA 



185 190 



: Gly Lys Al & ; 



Ala Sex" Pss Cls Lys; Fhs Gly CPs Ars Ala Phs Lys Ala Psp Lis Vai 
225 230 2Z«> 240 



Lys; Levi Vai. Th;: Asp Ley Tnr Lys Vol His TPs 0 : a Cys Cys His Gly 
2.60 2aS 27 0 

Psp He 



Cv-s GIs Ass Pis Psp Par II& Psr Lys P<su Lys G.ls Cvs Cys G.lu 

.290 255 300 



Lys Psp , Cys Lys - Ayr Ala , Ala Lys Asp Pal Phe Las Gly 

340 3*45 3S0 

Met: V«l 

35S 360 365 

;:« L':::x P f c Slu 1 < u Cy.-s 

370 375 380 



Cys Pi s 

385 3S0 3-S5 400 

t o Leu Va O s Lys Gla Ask Cys 

405 410 415 



>-i\; Pes PLe Pis Gin Pes Ply Glu Tys Lys ?h<; Pis Asn Alii Lss Pes 



35? 



Val Arg Tyr Thr tys Lys Val Pro Gin Val S*r Thr Pro Thr 
435 440 «5 



Gia Val Ssr Ary Asn Leu Gl.y Ays Val Gly Sar Lys Gys Cys 1 
450 455 im 



Glu Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser < 
465 470 475 



Leu Asa Gin Leu Cys Val Ley His G.lu Ays Tar. Aro Gal Car 
485 4l>0 



Asa Are 
495 



Ale 5«i- Leu Vs.: Ase Are Ary -A:s Cys LLe 



Ays OIu Asa .Via 



'A A ' ' Leu ; 

530 53.S 540 



Arq Gin lie Lvs Lys Gio Thr Ala Lee Val Glu Leu Val Ays : 
545 SSO 555 



Ala As> Val Glu Lys Cys Cys Lys Ala Asp Asp -Lys Gin Thr 
580 585 590 



Ala li .i <r a Ala 

595 M% SOS 



Cys Phs 
Leu Gly 



610 " ' 615 * 620 

625 ' 630 * 635 64 0 

i Ala Glu Tie Lya Gin Lau 

645 650 655 

Ate Gin ALe Gin Lys Glu Asn Ala Ala Lei; Thr lie Tyr Ala. Met Lea 
650 655 570 



Asn Gl\i Thr lis Gal Glu Ass Leu Lou Ala Asr; Val Ayr Mis 
590 505 700; 



Thr Arc Gly Ays Leu Msa: S«r Sea Aea His Lea. Ays Are 'Ayr 
725 730 



Gly Try 

Gla lb 

Asp Phe 
720 

Tyr Gly 
715 



Arc? lis Leu His Tyr Le>u Lys Ala Lys C-ia Tyr Par Hi;;: Cys Ala Trp 
740 745 750 

Thr lie Val Arg V'ai Giu lis Leu Arg A;sa Lhu Ayr ?h«j lie Asn Ara 

755 "SO US 

L*u Thr Gly Tyr u»x Arg A*n 
770 775 



<210> 477 
<2U> 493 
<2i:;> f : °:vA. 

<71'i> Hcjsio sapiens 

v m- >. - ^' o ' ' i v *a 

gtgfcggeaa;: ;;gaauaggag ya"!:gaa-;a:: 

octgaygagu U->oi;;:«-', gcaxgcag;: x.c 

> T ,< V Ol< . 1 . ' tft^M t> ' 

gaqaciattg t tgagaacct. ac::ggc!:.a;a: 

,v a - ^ . -gv. 

cacc : :gaaaa g«tatUis tag yaggattccg 

cgtacctgsa ccafagtcag cigtggaa^tc 

gcaggCDiiCC accgaaac 



tyccAcaauq ~ , > < - a; r , " 

;gg; sggisgg a' gcax ; i ISO 
sgaaaagatt oatctageac tggotygaat 240 

;:Tcaacaggg yaaeuctaat. gagcagtctg SSO 

^' 1 vi ; tgtacttcat ^aacaaacrt 4B0 

493 



mw> 47 s 

Mat. Ser Ayr Asn Liiii Lea Giy ?he Leu Gix; Axg Sex' Ser Asm Phe Gin 



Cva i i \ 

20 25 50 

t i ! P „ e > v o.^ I > ' ' '(\ - 



Gin Phe Gix- L-ys Glu Asp Ma Ala Laa fhx Lie Tyx Giu M»c Leu G.Lr> 

SO 55 SO 



Asv;. ' 1 ' Lia A'a PAe Lra Glr ; Asp 5ar S;:r Par Thr Gly Trp Asr; 
6 a 70 75 80 



WO 2«05/M3m 



Xle l<?u Hi: Ayr Leu Ays Ala Lys; <31u Tyr Ser His Ays; Ala Trp TK" 

ISO 135 '40 

lie Val Arg Vol Glu lie b'iii Arc Ash Pa;? Tyr Aha Ilo Asn Arg T. 

US ISO 155 160 



<7.12> me- 

<21i> Korea sapisvss 



;221> m.SC FEATURE 
<222> (240) 

AAAA-- Xaa equals any of !:he natural;; y occurr Asc; L-atr.irio acid?: 
<2 20> 

<221> 14 1 S C„,F S ATO AK 
<222> i27Q) 

<22.:i> xaa equals atxy of the naturally occurring i,~aaur:0 acids 
<400> 479 

Mat Thr Asa Lvs Cys Leu Leu Cl a l'i.<s Al« L«u !»«« tmt Cys Phe B<sr 

i s io is 

Thr Thr Alfis Ser >Aa Sor Ty r: h:i:\ Leu Lev, Cly Phe Lau Air; A.- u 

2D 25 30 

:AAr Apr As;r ; PAa Ola Cys Ola Ays .Usa Leu T?:p Qj n Leu ;Vip Oly Arg 

39 4.0 45 

lie t ,v ' ' i ^ , - r \v "r II o 



Tyr «. i > > j <: s«i- 

8S m m 

Ser Per Giy Trp Asn Glu Thr II a T&3 Giu Asa Aou Asu Ala Asa; Vai 

iso %m %iQ 

Tyr His Giri lie Asa K.i a Leu Ay« Thr vAi A;;« Glu Glu Leu Glu 

US 120 125 

Rss ?h - lys Li <r' "*» L .a Lv;s 

130 135 140 

Are; Tyr Tyr Giy toy T> : Leu H ! .?> Tyr i.a.j Lys: Ala Lys Glu Tyr S«r 

145 150 135 160 



Phe Hit: Asr, Arg Lei; Thr Giy Tyr Us« Ars Asp. Asp Ala His; Ays ! 

180 185 190 



Giu Val Aia His Arc; PAs- Ays Asp Lev. Giy Glv Glv Ass Phe Ays; Ala 
195 200 205 



e« Val Let •> Giu. 

210 215 22« 



His v'al Gys Lev Val A:>n Giu Val Thr Giv Phe Aid Ays Thr Xaa 
225 230 235 240 



Ais Thr A:.:.: Arq Glv. Asa Tyr Giy 

2S5 270 



Giu JGG: Ala Asp Gys Gyv Ala Gys Gk Giu Pro Giu Arq Ase Giu Gys 
275 2S0 2HS 



Phe Leu Girt H;.;s .Gys Asp Asp A;;u Pro Ase Leu Pro Arc Lev; Vai Arg 
290 295 300 



Pro Giu Vai Asp Val mz CyS Thf: Ala Fhe has Asp Ass Glv; Giu Thr 

30$ 330 3X5 320 



Phi; Leu Ays Ays Tyr Lou Tyr Gie lis Ale Aru Arg Kis Pro Tyr Phe 

325. 330 335 



i - s < N PAfe 

340 345 350 



Ala Ala Avp Ays Ala Ala 



Leu In Srg 

370 375 380 



Trp Ala Val-.. 



esr Per Gin Aru ALe Pro Lys Ala CG.u Phe Ala 

410 415 



fa J > r C Gys 

420 425 430 



Ays Tys i Glv; 

450 455 450 



Cys Cys Qla Ays Pro Lev Lev Giu Ays Sec PAs Cys lie Ala Sixs Vsi 
46S 470 475 480 



Glu hsn asp Glu Ma*: Pro Ais Asr Leu Pre Ser Lse; am Ala Ase Ftse 
485 490 495 

Val G.A; Ser Lys Asp Val Cys Ays As r. ; yr Ala Glu Ma Ays Asp Val 
580 SOS 510 

Phe n <- _ , n n ^ , . , > Xi 

SIS 520 525 

Ser Val Val Leu Leu Ar<? Lee Ala Lys Ths Tyr Glu Thr Thr Um 

'AS " ' 9*3 ** SSS M> ' '' ' ^ l*<<. 

Phe Asp Glu Phe Ays Pro Leu Vol Glu Gin Arc- A.A.v Asa Lee; Xl<=; i.vs 

563 .570 S?5 

Gin Asr. Cys Glu Leu Vh* Glu Gin Aeu Gly Glu Tvr Ays; Phe Gin As» 

S80 ses 590 

Al« Leu L«u Vol A; - Tvr TUr Ays Ays Vol Pro Gin Val :Au Thr Pro 

595 600 §05. 

Thr Leu Vn.l Glv; Vol Ser Arg Asm Leu Gly Ays Val Glv Sex Lv$$ Cvs 

sio sis «ao 

Cys Ays His Pro G Lu Al-a Lys Arg Met Pro Cys Ais Glu Asn Tyr Aeu 
S3 5 630 635 640 

Sec Val V«l Aeu Asm Gin Leu Cys Vol Aeu His Gin Ays Thr Pre Val 



Ser ■ • < A, - ^ l-su 



Pro Cys; Phe Sex Ala L~ 
675 



Che Ai- Ala GA; > yCa A phe SLA;: AA, - _ - Thr Leu Ser 



"05 710 7-S 720 

Ays A is; Lys Pro Ays Ala Thr Ays Glu Gin Lys; Ala Val Met Asr> 

725 ?3u 735 

Asp Ahe Ala Ala Phe \A ; Glu Lys Cys; Cys Lys Ala A:.u: k:so Lvs Glu 
?4i) 745 750 

2 ^ „. w „ - 

735 760 ?6S 



362 



<212 MS 

<2H> Hor? : o sapiens 




ct.aergf.gga ««tt?aoif.-ci3 gaqaa:g:gaa. ■ ittgcctoi sgKca-^s;: «s^: ;:g*ar i ft D 
ateactgagg acatara agca a:Ci:gcagasg ttc.nagiiaog aggacgacgc aaigjaccacc 240 

t . v 10ft 

U< sg:gU:.y«gaa aaccctggaa ;!f: torc;:atc a r :cg«avaaa caa-ergaag MO 
acsgtccxeg ■. -. .> s a: aa. v ggageasagaa aaa: acacaa ggggaaaact eaagagcaga 420 
o l aaagai-3':?:a tgggaggatx atgcara:aac taaaggaaaa ggagcaaagt 48ft 

v. i ' u i x S40 

va.U 

<210> 481 
«TVi> 187 
*.212> PKT 

<213> Hosio sapiens 
«500> 481 

^e-: Thr Asm Lys Cys L®« JUsu Gir; lie. Ala t,e« Lea teu Cys »h« Ser 



1 5 *9 15 

Thr Thr Ala Leu Ser Met Sex Tyr Asa .iV«u U>\) Qly She Lea Gin Ary 

20 35 30 

Ser Set Asa »h« Glti Cys Gin Lys l«fcu X ! xp Gi» Leu Asn Oly Arg 

3S 48 45 

LeU 111 v \ , Gill 

SO 55 60 

II® Lvs air; U>a Gin Ola mm Gin Lys Giu Asp Ala M<> Lea Thr He 
S5 70 7'i SO 

Tyr Gla Mi.:. Lea Gin A:>a He ?aa Ala lie Pha L;.;; Gin Asp Oer Sea 

85 30 S5 

400 105 U.0 

Tyt His Gin lie Asa His Lea Lys Tar Val Lsu GIu Gla Lys Laa G.lu 

115 120 125 

Lys Glu Asp Pae Thr A?;g -31 y Lys Lei; Mat; g er s 8r • Hi a Lea Lys; 
130 13.5 140 

t \ - v 1 „„ t s - c\ e l - h ryr { 

i -> N > Ty?: 

165 i?0 175 



361 



Phe lie Asa Arc hau Thr Gly Tyr Lao. Arc? Asa 
ISO IBS 



<210> 432 
<211> 775 
<212> PAT 
<2 •;;> Hasa ssspieas 

<220> 

<221> M I S C„F EATOKE 
<222> {48?) 

<223> Xaa atnaals: any of the naturally occarranci L~ssu:no acids 
<m0> 482 

Mat Lys; Tra Val Tar ?ha .Vie Par Lea has Pha Leu Pha her Par Ala 
1 5 10 15 

'Tvr Sec Arq Gly Val Aha Arc? Arq Asp A.la His Lys Sar Gra Va.l Ala 

20 25 30 

< ( j i i Laa 

3$ 40 45 

lis Ala *ha Ala Gla Tyr L&a Gin Ola Cys Pro Ph* Clu Asp His; Val 

50 55 60 

Lys Laa Val Asa Gla Va.l Thr Rlu Pha Ala Lys Thr Cys Val Ala Asp 



Gila Asa) 

85 m 95 

Lys ila I T Arc? Q r Ty r G AH? M< Ala 

xM ios lie 

f T > ^ v, * <- tau Gl.a 

115 120 125 

His val 

130 IIS 140 

Asa val cAsc. Cys Thr Ala r '■!..- Tap Asa . . • Gla Thr Pha ieu Ays 
14a ISO 1SS ISO 



Asa Pha Ala Ays Ara Tyr Las A if: Ala Aha Thr Cla Ays 
180 iiS 190 

Ala Asp Lys A.l« Ala Cys; Leu haa Pro hys L«;a Asp Gla 



- C a Lv» &Xfc S« Car Ma Gys 



3 64 



WO 2«05a;A3m 



Ala i , Gla Ays Pas Gly Glu Ary Ala Aha Ays Ala Gap Ala VAX 

225 230 23S 240 



Ala A:o--r Leu Sar Gin Arc: Kva Pro Ays Ala Gla Aha Ala Glu Val Gar 
245 250 235 



Ays Val Has Aha: Glu Cys Cya His Gly 



> Asa G«ai Glu Cys Ala Asp Asp A?:y Ala Asp .Gea Ala ays Tyr lis 
275 280 255 



Cvs Glu Asa Gin Asa Sar lis Sar Hat: Lys Aau Ays Glu Cys Cys Glu 
290 295 300 



Lvs ! 1 * 

305 310 315 320 



Glu :A-.-r 

325 330 335 



A-vs Asp Val Cvs Ays; Asa Ayr Ala Glu Ala Ays Asp Val AGs Asa. Gly 

340 MS 350 



mt ?A<s : as. Tvr Glu Taj: Ala Ara Ara Vis Fro Asp Tyr Ser Val Val 
355 360 355 



Asa Laa Lav Ars Pea Ala 

370 



hi? Tyr 0lu Thr Tkr: 



Glu Cys A a: Ala Las V« i Pha Asa Glu 
395 400 



ha Ays Pro Lau Val Gla Gla. - i Asa Pea II a Lys a Asa Cys 
40S 41 & 415 



Gla Pea Aha Gla Gla Gea Gly Gla Tyx' Ays ?ha Gla Asa Ala Aaa sea 

420 42S 430 



Val Asa Ayr Alar Las ays Val ara Gin Val Aaa TAs la a Gar Aau Val 
435 440 445 



Glu i Ses Ara A Aaa Gla ays Pal Gly Saa Pya Cys Cys Ays Has 
450 455 460 



arc Val 
455 470 475 480 



- - Arc- 
4.85 4S8 4S5 



Ask Arg Ar< 



Asp Glu Thr -Tyr Val Pro Ays CI;.; Abe As 



355 



WO 2a05/sG3m 



Glu >• l i 

530 S35 540 

Arq Gin lis Lys Lys Gin TPs Ala : va. Vai Glu _ x VAl >s His Lys 

545 5550 355 560 

Pro Lys AGs. Thr Lys Gla G - X Ma V& H< Asp Asp Phe ,sn 
Ala Ph*. Val Gls: 



Al-s Glu Glu Giy Lys Lys £,«■: Vsl Ala Ala Ssa: Gin Als Ala Lev Gly 

595 600 60S 

Lev Hav Tyr Asa Leu Gas GIv Pha Lev. Gin Arg Gar Sar Asa Pha 

S10 61$ 630 

Gla •?.•:> Glr; Gys Lea Lev Trp Gin Lau Asa Giy Av:; Leu Glu Tyr Cys 

§25 650 63S 640 

Lisa Lv'S Asp :"■ ? S MfSt ASV PA?: ASp lie Pl'O GiV GG S lie Ly'S Gin LSV 

645 65C> 655 

Gin Gir, Phe Gin Lys Glu Asp Ala Ala Leu Thr lie Tyr Glu Het Leu 

660 66S 670 

Gin Asr» He *b« Ai« II® ?h« AX'S Gin Asp g« Ser Gar Thr Giy Trp 

S7S S80 S85 

Asn i -a ^ \ 



Thr Arq Giy Gys Lav Gat Sav Sar Leu Ksrs Lay ay;; Arg 5Vr Tyr Giy 

725 750 71S 

Arg lie .Usu His Tyr L«u Ays Ala Lys Glu Tyr Ser His Cys Ala Trp 

740 74S 750 

Tar lie Gal Arg Pal Glu lis Laa Asg Asa aha Tyr. ?ha lie Asa Arg 

755 7SD 7S5 

Gau Thr Giy Tyr Lau Arg Asa 
770 775 

<2.P5> 483 
<?.ll> 501 
<212> D.GA 

<2U> Bam swims 



o"g xg ~r , ^ 

c"-:p:uvK:a::S. tgasA-gsgaa gettg&sfcst 



agaaaaagca ac;P; tcaarg tcaas^gctc SO 
taccacaaaq acaaasagaa ccSAaaaacc 120 
v aaaayyag acaccgcata gaccatc r.&t i SO 



3 So 




gt v ragga ig jaasgaagac 

s>aac;:g aaa t ca - aggati eg 

tgLgcatggs caatagtaag *gtggaa«tc 

"J i s. 



ISO 

oaAaacciga sggccaaqg.s gtaaac;t:cac 4?:0 
cc-siiggsacv rAt:tac;;ac»t ^acaqaflvt. 480 
501 



<2i0> 484 
<21i> iSS 
<212> FH? 
; Hosso s spawns 

<4S0> 484 

Hafc 8«r Tyr Asa i',e-u Leu Gly Phe 
1 5 



.laa; Gin Arq 3&r Ser Asa Abe Gla 

10 IS 



Cvs; Gla r.-va Aaa Leu Tra Gin Lai Asa Gly Axg i,ea Gin Tyr Gys; Laa 

SO 25 30 

ys * 5 v J - >w A;.j> lis Pro £ Alu na Ays Gin Lev; Gin 



Gin ana Gin Ays; Qlu Asp hi a ftia Leu Thr lie Tyr Gly Mat Lea Gin 

50 55 SO 

Ask XI a Pa® Ala lie »b«; Arg Gla Asp Sex S«r ?:••>?. Tax' Gly Txp him 

65 70 73 80 



G-H; Thr Tie Val Gla Asa Lea Laa Ala As« V&l Tyr His Gin lie 

ss oo m 

HiS I«v L>4. T , * v 1 " 1V C M 

too ids and 

Arg Gly Ays s. as Hat Sax Leu His Leu Ays i Tyr Tyr Gly Arg 

us i&o im 

1U ,a-.:. tfi T Laa Lys A.ls Lys Liu Tyr Gs a C'ys 'Ma An Tar: 
130 335 140 

lie Gal Arg vya A. A - s • ' ~. \ a ; <*. ly Ph - LA Asa ?Srg Aau 
145 ISO 155 160 




. Lea Aaa Glr> lie Ala Leo .Lea 

; U 



Ala Lsu Sar 



Cys Phe Ser 

15 

Leu Leu Sly Has Asa Gin Arg Ser 



3S7 



cr Ass Phe CPs 



s Met Ls 



: Leu Lys 

Glrs mn 

i Gin AsiS 
85 



Gin Lys Leu Leu 
Asp Arq Met Asr; 

Lh« Gin Lys Glu 

TP 

He SYus Ala lie 



Trs» Glxi &eu Asr> Sly Arg J 

Phe Asp lis T?ro Siu Glu : 

6.8 

Asp Ala Ala Leu Thr. Tie '. 

75. 

Phe Arq Glr : Asp s©r Sex ! 
SO 95 



110 



His Gin Tie Asr> His Less. Lys TPs Pal 

US 120 



Asr: Leu Leu Li a Lsr; V«i Pyr 
Lys 



Cys; Ala Trp 

lie ash Arg L«u Thr 

ISO 

Arg Phe 
Ala. PLe 



; V-sl AS 

X65 



Tie Leu Arg Asn PAe Tyr 1 
170 175 



Va.l Ala Hiss 

im 



Or/ Ty r Leu Arg , 

18S 



Lys Asp Leu Gly ; 
200 



Ala Glu Tyr Lea Gin LLPs Cys Pro Phe Giu Asp 

215 220 



Lis Pal i s eu < As:; x VP Ass 
223 230 



Glu Pre Ala Lys TL Cvs 

23S 



240 



Liu Asr, Cys Asp Lys Ser Lsu His Thr; Le 



Cys Lys Ala Lys 01 si Glu Pro 



Arg Asa Glu Cys 



Sir; > - - - - Fe'c- 

:90 2SS 300 



Ley V v l » --v % " l * 



Ala ?ro ( « 5 Thr 

340 345 350 

GIu Cys Cvs Gin Ala Ala Aso Lvs Ala Ala Cys L*u Fro hv& Lsu 
355 360 365 

h:\ p Glu :.-ea Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Ary Leu 
370 375 380 

Lys Cys Ala Ser Leu Gin Lys Ph<a Gly Glu Pry Ala Lhe Lys Ala Trp 
385 3 SO 395 400 

Ala Pal Ala Aru Lew S>ar Gin Arg Ph>a Pro Lys Ala Glu Phe Ala GIu 

405 410 4X5 

Val Sir Lys; Laa Val Tha: Pap Lav Thr Lvs Val His TAr Gla Cys; Cys 

420 425 430 



Tvt; :l . > \ ,li x ~ 3<r- ! 

450: 4S5 



Paa > Glu > Pro Ala -a Leu Pro Sac l \ Ala Asp Le 
485 490 495 



lev La;' 

313 520 325 

Vai Val Leu Leu Lea Aia? Lea Ala Lys Thr Tyr GIu Tnr Thr Lea Glu 

530 535 540 

Asp Glu i-Lu Lys; Pre Lea Val G'ia u p : Pro Gin A sr.- Leu Lis Lys Gin 



Phe Can Asx; Ala 

Lav Lea Val &xq r V r Thr Lvs Lys Pal Pro Gin Pal Ser Pan pro TLx 
595 600 603 

Leu Val Glu Val Ser Arg Asa Lea Gly Lys Vai Gly Ser Lys Cys Cys 
610 615 520 

Lys sis Pro Gly Ala Lys Arg Met fcro. Cys Ala fju Asses Tyr tsu Ser 



3 59 



WO 2P05/P03m 



prr i Nji!!a-ii<>i^»«> 



Vai <• a Leu \i, \i Leu Cys Pal : - . His s i Lys Thr Pro Vai sk 
m SSO CSS 

660 665 §70 

Cy;s PLe SLar Ala Leu "la Val Asp Lis Thr Tvr Val Pro r . pha- 

67S mo sm 

Asn Ala Gli; Thr ?h<s Thr Phe Pahs Ala Asp I)-:. Cys Ths Las Pa>: Liy 

«S0 S95 700 

Lys ch a Are Gin Lie Lys Lys G.La Thx Ala Leu y&l Glu Lay Val Lv ••; 

705 710 7 is 

HLs Lys Pro Lys Lift Thr Lys Glu CXa Ley Lys Ala Vai Met As y s.an 

725 ?S0 ?3S 

Phe Ma Ala Pha Val Glu Lvs Cys Cys Lys Ala ase Psaa i-v* Gin ~>vr 

74 C 745 ' 7S0 

Cys Phis A as Glu Qi<x Giy Lys i,y$ Leu Val Ala Ala Ser Gin Ala. Ala 
735 760 7SS 

Leu Sly Leu 

770 

<2I0> 486 
<2ll> 561 
<212> DSA 

<<13> Homo sapiens 
<460» 48 S 

s"ccv:-yyvpy ayL:Sgsayas gaqasaaaaa ay L::gcc >: c.-a aysaenoaa s aaaassaaaa 180 
aa>:gaya;:gc tacagaacat ca'L:gcua;:s sssygasasy ac^saScyyy; yacsggcugc; S00 

U f 1 v. > <■ > - > J 360 

^ - 42 0 

srt ; pica;:. s<:< y 3 < jagt y> gt 480 

caeaasgcs;: ggaay. ;i taay cagaqaggaa asccysayya ectrs:ssctv caesascaga 540 

*210» 487 
<21I> 18? 



KBZ Thr Lys Cys Lay Lay Gin ~ Ala Lea. Lea Ley Cys Pne Ser 



20 25 30 



370 



Ser Are 

35 4S 45 

Leu Glu Tve Cvs Leu Lys Asp Are Met ASS Lee Asp lie Pro Giu Glu 

SO 55 80 

lis Lys Gin. Leu Gj.rs Qln Lhe Gin. Lys Glu Asp Ala Ala Leu Thr He 



8S 90 95 



Lys; Gis Asp Ape Thr Asa 'My Pvs Psu Mev. ;P; r y s? ; Lei; His Leu Lys 
130 &9 140 

Are Ty per Glv Arq He Leu Hiss Tyr Leu Lys Ale Lys Giu Tyr Ser 
145 ISO 155 1.60 

His Cys Ala Try T.er T.le Va.l An? Vsl Giu Lie Lee Arq Ase she Tyr 

IS 5 170 175 

Phe Lie Ase Are Leu Thr Gly Tps Lee. Asp Ass 

ISO 18S: 

«2i0> 4S8 

LH > rj,i 
<2U> m>? 

<2t3> Hojbo sApieKS 
<400> 4SS 

PAP: Thr Aen Lys Cys Leu Pes Lie lis Ala Leu Leu Leu Cys Phe Ser 
1 5 10 15 

Thr i • ' N " e-s 

20 25 30 

^ * < - ^ t , >r 

3S 48 45 

Glu Tyc Cys Leu Lys Asp Asp H«sc Asn Phs Asp lis Pro Glu Giu He 

50 SS W 

Ays 'A,- .v 



Gin Met Lee Gin Aen lie Phe Ale lis ?he Pre Gin Asp Per See Ser 

8:5 90 95 

Thr Gly Trp Asu Giu The lie Vsl Lie Ass Leu Pes Ala Pse Val Tyr 
100 105 HO 



Hi:-; Gin lie As;i His Leu Ays Thr ILyl Lea Giu Giu Lys, Leu Lis Lys. 

US 120 ;\ 25 

Giu. A S' >.'.• ?Le Thr Arc Giy Lys Leu Met Gar Ser Leu ■■ -. ■■ Leu Lys Arg 

130 135 1.40 

Tyr ".vr Gir Aig lis Leu His Tyr Lea Lys Ala. Lys Giu Avr Ser His 

145 ISO 155 ISO 

\ - S 1 * x t v v - s - - \ Phe 

185 370 175 

lis As«. Arg Um Thr Giy Tyr Leu Ars A:sn Asp Ala. His; Lys Ser G.Lu 



His Asa Phe Lys Ass Leu Giy C s Giu Ass Lee Lys 1 

in 200 205 



iixs Vel Lys Leu Lai Ass Giu Vai Tray Giu Live Lie i.vs Tor Cys V'a.l 

225 230 235 240 

245 250 255 

Giy A.-sp Lys Leu Cys Thr V&l Aia . h- Leu Arc- Giu Thr; Tyr Giy Giu 

2§b 20. 370 

* t Ais Asp Cys Cys. Lia Lys Giu Giu ire Giu Ars Gls Cys Phe 

27$ 280 285 



Pro At® Val 



Lea Tyr 
525 330 33S 

Ala TA;o Giu Leu Las Aha Phe Ala Lys Arg Tyr Lys Ais Ala PLe Thr 

340 345 350 

Giu CV3 Cys Lis Lis Ala Asp Lys Ala. Ala Cys Lea Leu Pro Lys Leu 
355 350 355 

Asp Qla Leu Ars Asp Giu Giy Lys Ais. .Lv Ser Ala Lys; Gin Arg Leu 
370 375 380 

Lys; * ~ Try 

.385 390 335 400 

Ala V«l Ala Arg Leu Ser Glr- Axg - Pro Lye Ala Giu LL Ala 
405: 410 415 



372 



420 42S 430 



lit C, Cvs 

450 .t ; 55 460 

Cys Glis Ays Fro r,ex; Leu. 0; u Ays sor His; Cys lie Ala Glo Val Oiu 

465 470 475 480 

Ask Assy Glu mt ?ro A3 a A:.;.; Tan; Pro ser Atj. Ala Ala Asp PAe Hal 



Val Val Aa.; 5aa; Aou Arg l.aa Ala Ays Ahr Ayr A3 a Tar Tra Aoa Six; 

530 S3 5 54 D 



Asp <AUi Phe Ays Pre uoa V;;l Clss Glu Pro Gin Asr; A.a "lie Ays Gin 

56$ 570 575 

Asa C'vi. ^ _v. <. " c > " v x 

S$0 SSS: 5S0 



Aau - i x 

S10 615 620 

Ays; His Aro Ala Ala Ays Arq Got Pro Cys Alo Ala Aoy Ayr L&.\ o<sr 

623 630 635 640 

■rs VA3. Leu His Glu Ays Thr Pro V&X Ser 

SS0 §55 

<* X t I v N Pro 

660 685 670 

Cys s -s CA ~ Pi. I >»*s 

S75 680 586 

Asa Ala Glu AAr ;Ao Thr PAs His Ala Asp lie Cys Tar Too s«r clu 
690 SSS 700 



Hi is uya Pro i,ys Ala Thr Ays Glu <31n Lev; Ays Ala Val mz hup Asp 
725 730 733 

?he Ala Ala Phe Val Glu ays Cy.s Cys Ays aia Asp As;p Ays Ola Thr 
740 745 750 

Cvs Phe Ala Glu Glu Qlv Ays hvs Leu Val Ala Ala Oar Gin Ala Ala 

7S5 7SS 7S5 

Aaa Giy Leu 
77 0 



<i00> 489 

araaccaaaa ;gtgfctcc cx av:.; get xr.aar. -.a--, aca tuvaa acso SO 

< v. t <. aciiaattqc!; tyyataccta ea^yaagcf: yciiottttca «tgr.caa.:a : a 120 

f: .'jtg«e: aattga t " ISO 

i« i M < . «. < if* -i-a^c M0 

tatgagsA:<;c cccsga&cai: etttgetatt ctcagacaag «iA:c«tac«« caaca«ctgg 000 

, 1 v \ " « v V v «> *-v< ' * ' % ^ t. 1*4 300 

v(uU< uu i ! i <• « >. *■< i ui 420 

j < - - > o \ ' * -< " i - a 46 0 

a "0*- 3 ! < ^ ^ v S40 

i 1 > a i >:. f -> ■.. 561 

<210> 490 

<2li> 107 

<212> PAT 

<3l3> Hojbo sapiarus 

*«Q0> 490 

t '!)! 1 f, ! f r- '\> 

X 5 it> IS 

Thr Thr Ala Oau Ssar; Mac Sar Ty-r As; si asu Lau Giy Pha laaa Glr; Ary 
20 23 30 

Sar Ser: Aaa Pha Glx:< Cya GLa ays Aeu Aaa Try Gin Aau Asa Giy Arg 
35 40 45 

Leu , i - ^ j N - " ^ 

50 SS 68 

lis Aya Glr; Lau Ola Gix; ?ha Gir; Lys Ola Asp Ala Ala Aeu Thr 11. a 

65 70 75 SO 

85 SO * §5 

Sar 10 j % a x i f «i Siy Asa Leu Lea } A;r> Val 

100 I OS IIS 



374 



WO 2«05/M3m 



Tyr His Gin lis Asn his; Leu Ly« Thr VT1 Leu Gle Giu Ly< ; i,-. Gin 
:U5 125 



iifi 



Asp j?he Thr Arg Giy Lys Leu Met Ssr Sar Asa His Leu Lys 



JJf W " yt g« «** ?yx I*. Ly. Al, Lys 01tt Tyr s. r 



I5S 



iSO 



His Cvs Ala Trp Thr lie y & l Arg V*l Glu II, L;u Ar« Asn Lha ivr 

165 170 " 17s '■■ 

Phs lie Asa Art; Leu Thr Giy Ayr Lao Ar* Asa 

las xas " 



<2i A> PRT 

<213> Hcno sapiens; 
<400> 491 

Met Lys Trp Val Thr Ph* lie ser Leu Leu Pha Lmi Pha Ala Glv y&i 

5 =0 IS 

Ssr Giy Asp Ala His Lys Ser *3Xu Val Ala His n t g i>&© Lys Asp Leu 

Gly Glu <31u a»« Aha Lys Ala Leu Val Lee lie Ala *>h* Ai* Gin Ty-*- 
3§ « 4§ 

Leu Oix3 Gin Cys fee ^ Giu Asp His val Lys Leu Vai Asa Olo vai 

SS 60 

m Clii ?ha Ala Lys thr Cys Val Ala Asp Giu Ser: Ala Gin Ass Cys 

Asp Lys Ser Leu His Thr Leu Phe Giy Asr Lys Leu Cvs Thr- V al a " 
8S §0 iH - 

Thr **« Are Giu Thr Tyr Civ Giu Met M* Asp Cys Cys Ala Lys Gir; 

10C IPS .no 

~~ ?rn 

n-» 120 las 



*. »« «, to || fl* <»» t .u *, g te „, els g. 

Ala u c His ?w Tyr " Tyr Ala Fro fUu Lee . t . 

ls >» 170 i75 

hys Arg Ay, Lys A * Ala Ph* "hi ;lu he i, : , Sin < a Ala As S Lye 
A<h> 135 



190 



375 
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Ala Ala Cys Leu Laa Pro Ays Aas Asp Gh; lau Ars Asa Gia Gly Lys 
i0 200 205 

Ala Oar Ser Ala Lys Gin Ars- La; Lvs Cys Ala Sar Leu Gin Aya Aha 

210 215 220 

Gly Glu Arq Ala She Lys Ala Tap Ala Vai Ala Ara Leu Sar Gin Arg 
225 230 235 240 

Phe Pro Lys Ala Glu Pita Ala Glu Vai Ssr Lys sou Vs'i Thr Asp Aan 

245 250 255 

rp fvi; • at- A- vGa -'a v-i 'As As Pnu U^s J..<2 ^ i- Ala 

A;.:. Asa Arg Ala Asa Lsa; Ala Lvs Tyr II a Cys; Glu Asa Gin Asa Sar 

275 230 285 

; Sax Lys A<sa Lys Gia Cys Cys Glu Lys Arc Lea Lea Gla Lys 

290 295 300 

Bar Mis; Cys He A As Gla Vai Gla Asm Ass Gla AAA Pro Alii Asp: SjSU 
3 OS 318 3X5 320 

S>ro S&r Xjeu Ala A.U, Asp S>be Vai Olu war Ays Asp Vai Cys Ays Asa 
325 330 335 

Tyr Ala Glu Ala Lys Asp Vai Ana Laa Giy Mat Pha i.-au Tyr Gla. Tya 

340 34S: 350 

Ala Ara Arg Kis Pro Asp ay Ser Val Lsa; Lea Laa Arg Lou Ala 

355 360 365 

Ays The Tar Gla Thr Thr Aaa Gla Lys c/s Cys Ala Ala Ala Asa Pro 
370 37S 380 

His Glu Cys Tyr Ala Las Pal Pha Asp Gla Phs Ays; Pro Laa Vai Glu 

3S5 3S0 3:95 400 

Glu Pro Gla Asa Laa Xia Ays Gla Asa Cys Gla Lsa Phe Gla Gla Lou 

405 410 4 IS 

Gla Giu Tyr Lys APe Gla Ass Ala Leu Las Gal Ara 'Par Thr lys Lys 

420 425 430 

43a 440 445 

450 " '" 4S5 ' ~ 460 

Fro Cys Ala Gia Asp Tyr Laa Par Vai Vai Lau Asa Gla Lay Cys Val 
465 470 475 480 

- * m ». jj. - « m m S « *. m *, %} 

376 
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Glu Ser Leu Vcsl ksn At<? Arc; Px Q Cys Abe Sar Ala Lei; Glu Va.l Asr* 
500 SOS 510 

Glu rh> Tyx VsAI Lys ( < - «n ftls 3iu rhr Phe Tbg Phs His 

53 0 " ^ 5?.'. S " 

i Ala Leu Val Glu * V&l l His Lys Pro / Ala Thr I Glu 
5*5 550 S55 " 550 

Glr ; Lea. Lys Vai Me X - tfiu lys C, 

56^ 57<5 575 

Cys Lys Ala Asp Aep Ays Glu Thr Cys; Pha Ala Glu Glu Glv Ays; Lvs 

SSO S85 550 

Leu val Ala Ala. Ser Gin Ala Ala Leu Gly Lea Met Ssr Tvr Asm Lsu 
S95 S60 60S 

Leu Gly Lhe Leu Gift Arg Xer Ser A;sn Abe Gin Cys Glr; Lvs Leu Leu 

S1Q 61 S 620 

Trp Gin Lm Asm Gly Arg Leu Glu Ty;; Cys Leu Lys Asp Arcr Ket: Asn 
®2S «s3D 635 £40 

• Asp Pro Glu Glu Lys , Lesi Gift GU Phs. C * Lys Glu 

•-sp » * * 5 - > l 1< A .v; Leu Glu hsn 1 - Phe ?tk Ik 

5^ 6?0 

£G;a A;:q £ r 1 a As 

S?S g|0 -S-8S 

Asa Leu - Ala ! Vai Ayr - LA: lie Asn His; Leu Lya Thr V, : 1 

690 655 700 

Leu Glu Glu Lyu Lea ( L >< a;: Asy A I . Ays; L Met 

70S 7M 713 1720 

Ser Ser Leu His Aeu Ly.s teg Tyr tyr. Gly Arcs .Tie Lea His; Tvr Leu 
725 ?38 733 

x >t <„,. " J Gh; 

740 743 ? so 

7 55 760 765 

Ask 

<210> 492 
<!•:> 458 
'■■ ONA 
<213> Homo sapiens; 



<40t» 492 

. f 60 

v > ^ 180 

g!: a ^ C :'> ; " f« aacS!tc? -"^"- loy-a':r.t.ta auacaauutu c&i.eu^icac ;:ggatg«-aac 240 

cacct:gaaai; gaa;.;<tta r.gg aaa«,;AA.ctu cau;:uccrg;; ^gaccaaaaa gcac&wtcac 420 
ucaguttaec tceaaaae 458 



<2Xx> 166 
<400> 493 

Met S«r Tyr Asn L«u X,«a Gly Pha Leu Gin Arc; S®r Ser K&v ?he Qin 

1 S to is 

Cys Gin Lys Leu Leu Trp Gin Leu Asn Gly Arg Leu Ol.u Tvr Cys Leu 

20 2$ 30 

Lys Asp Arg Met Ask HAe Asp lie Pro Slu GIu lie Lys Sin u»u Gin 

$•§ 40 4S 

Gin Ph« fJixi Lys Gilt Asp Ala Ala Leu Thr H© Tvr Gin Met J.s^s Gin 

SO S3 gi) 

Asu He Phe Ala lie Phe Arg Gin Asp S<sr Set Ser Thr Glv Tro hr-v 

'« W 75 80 

G'iu TAr .Tie Val Giu Ash Leu Aau Ala Asn Val Tyr His Sir; lie Asa 



His T ;,,. 

tm 105 no 

A;!J Gly hys Leu H«t Sar Sar Leu His Leu Lys Arc? Tvr Tvr Glv Arc? 

XtS 120 125 

lis Leu His Tyr Leu Lys Ala Ays Glu Tyr Sar His Cys Ales Tr?> Thr 

130 135 1 48 

Ha V&l Arg Val 01 u lia Leu Arg Asa Lhe Tyr Phe II a Asn Axct Ley 
145 -ISO ,155 " 160 

Thr Gly Tyr Leu Arc; Asr; 

165 

<210> 494 
<21i> ?6§ 
<212> ?RT 

•=;2I3> 5-Hbho sapiens 
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<400> 494 

Met. tys Trs Gal Thr Kss lie s«r Leu Asa PAs Leu Pha Ser Gly val 
1 5 10 15 

Sex Sly Asp Ala His; Lvs S<sr Glu Val Ala His Asp Phe Ays Ass Lsu 

20 25 m 

Gly Glu Glu hsn Abe Ays Ala Leu Val Aeu lie Ala .Phe Ala Gir; Tyr 



Gin Cys; ?ro Hue Glu Asp His Val P v -s Ass Val Asn Giu Val 
Fhs Ala Lys Tnr Cys Val Ala Asp Glu Cksr Ala Glu Asn Cys 



His TAr Ass. Ph& Gly Asp Ays; Aeu Cys Thr Val Aii 



Tor Lav Arg Glu Thr Tyr Gly Glu >;•:•• ; 



Glu fro Glu Arq Asn Glu Cys; PA>s Leu Glu His Ays; Asp As;p Asa F'ro 

liS .120: 125 

Asn hm Pro Arg 
130 

PAs His Asjp Asu Glu Glu Thr Phe lys bys Tyr teu Tyr Glu lis 



.As 1 > u Aia 

165 178 175 



210 215 220 

vj s >v N , < <'->■. - , ? V s\ -; 

22S 23S 235 240 

Phe Pro Lys; Ala Glu Phs Ala Glu Val 5 ! <sr Ays Leu Val Thr As;p Aeu 

Thr i ' ' h - cys Ala 

250 265 270 

Assy Asp Arg Ala Asp Ls;u Ala Ays Ayr lie Cys Glu Asr. Glu Asp Ser 
27 5 280 28S 

* * ' ^ f , , ;\u vA-, ~f - - u 

290 295 300 

373 



Ssr His Cys We A .]. a GUi v«l « iu Af5n Aap Giu ti8t Fr< 



«r Leu Ala Ala Asp Phs Val Giu Ser Lys Asp V-A Cys Lys Asu 
323 330 335 

la «1» Ala lys Ay;;. V«i Phe Lsna Giy Met Hv Leu Tvr Qi^ rv* 
i4 ° 345 550 



J;; 1 ; : — -or L<su Li;; Lys; Cy;; Cys AAi AA; ; 

378 375 3«fi 

His Giu Cys Tyr Al« Lys Val Ph« Asp «.U; Pfte Lys Pro 

Giu Pro 01:: Asa Leu lie Ays sin a»« Cv« «i» t,«„ 



410 



Gly Giu Ayr Ays Ahs; Gin A;.n AC 



«0 425 



IV - ^'-'^ Val At;; Ay: Thr Lys Lys: 



430 



433 445 " * " 

■Uy Lys; Val Gly S«r Lys Cys Cys Ly« His Pro Giu Ala Lys Arg Het 

455 -46$ 

:5« Giu Asp t^f t8u Ser Vai v »i Ash Gin Leu Cys y&X 

<S7:; 4? 5 480 



Au A r L«u AA < _ Ar« Arg Pro Cvs . > , 



38$ 570 
isp As;p As „ Cys Phe s 

lo Ala Pas Gin Ala Ala Lsa; Gly Leu Met Ser Tyr Asn Leu 
5,3 <jQ[> §0 S 



380 



teu Gly I*;! Gin Arc; 'V 8«r Asn Hvs Gin Cys Gin Lys Leu I.-eu 

610 ' 615 620 

Trp Gin. Ia-m Asn 0 . y Arg Leu Gly Tyt Cys T,s\; Gys Asp Aro. Gat Ask 
62$ 630 635 540 

rh ■> \ ' 5 u la C a c - " % 

S45 «50 OSS 

Asa Ai.5 Ala L.<su Thf lie Tyr Gin Met l,su Gin Arr; tin Ase Ala lis 

660 6«5 §70 



GIu Glu Lys Lsu S 



Lvs Ala Gys Gin tvr Ser His Cys Ala 'Arc Tr;r lis Val A - ;• Vai C-Qu 

7*0 745 758 

lis Ley. Arg As;n Aha 'tyr Phe lie Asn Arg Leu \fhr Gly Tyr Lsu Arg 

?S5 760 765 



<210> 425 
<2ll:> 4S8 
<212> TO 

<213> jKorab sapiens. 



ccX::yy'iiji;oa l Wiigca^cl ycsgcay " t a aagaaygaga afr;;c:ccc;i- r. g a f.-;-a r.c -a ? ASC 

< a ^ > 24 0 

gagact.at;tg fccgagaac.-y: cctygsOaai. cActatcatc ayara-aacca Oetyaagaca 4i>0 

gtcetggsay aaaaan gga yassgaayau ttcaecaaga gaaaacycaA gascagtcyc; 360 

casctgaaaa ga ca L' Oatya gaggaygctg c«g;:scCvfj5 agQcaaagga ggacaaKcac 420 

i I aaataaaaay. acgqaaaaaa e;taaav:;aacA. at - acOtaa Oaacagaaxa 480 

ac*< ftt&a -.v, k 4m 

<215> Homo s&plms 
<4O0> 490 

Met Ssr Tyr A:so L<au Lei; Gly Ph« Leu Gin Arg Sssx 8<sr hsn ?he Gin 

i s m is 



Cys G.Vfi Ly3 Leu .Leu Trp Gin Lev; Asa 

20 2S 

Lvs Asp Arg Mat Asa ilhe Asp XI® Pro 

Ola Fas Gin Lys <il\i Asp Ala Ala Ley 

Asa lie ?hs Ala lie Pas Are Gin Asp 

Qlu Thr lie Pal 81 u Asa Leu Laa Ala 

His Leu Lys Thr Val t,eu Glu Gixi Lys 



Giy y Leu Glx; Tyr Cys Leu 

Glu GIm lie Lys Gin Leu Gin 

45 

Thr lie Tyr Glu Ha t Lea Gin 
r. Ser Per Thr Giy Trp Ask 



lie Lea His; Tyr Lea Lys; Ala Lys; G.L 

i3o as 



Tyr Sue His Cys Ala Trp Thr 

140 



lis Val Are Val Glu XU Lmi Arg asxj 
.145 150 



Thr Giy T/r Leu Arc; Asa 

165 



Pha Tyr ?he lie Asa Arq Leu 
155 160 



20 25 

Giy x 1' Lys Pal 

15 40 

Lex; Gin Gla Cys Pro Hie Glu Asp His 

SO 55 

Thr Glx; Lhe Ala Lys Thr Cys Pal Ala 
SS 70 

x * s . ; M' ai L< « P'h< Oly 

Thr Lea Are Oi a Tax Tyr GLy Giu Har 

100 .105 



Lea Pae Lea Pb« Giy Giy Val 

Ala His Arg Phe Lys Asp Lau 

Lexi LU x. - >h 4 spi.a Glr p y r 
45 

Pal Lys La a Pal Asxs Gla Vei 

60 

Asn Gla Ser Ala Gix; Asn Cva 

75 80 

Assp Lys Leu Cys Thr Val Ala 
SO 95 

Ala Asp Cys Cys Ala Lys Gin 



110 



iSl 



Giu Pro Giu arc Asr; Glu Cys ?hs> Lei; < 



Asr,. Leu Pro Ars Lev; Vai A.rg Pro Glu 
130 135 



Vai Asp Wi. Ass: Cvs GAr Ala 

140 



?h<s Ass Asp Aso Glu Gir Thr 
145 150 



Ma Arg Acq His Pro Tyr Phs Tyr Ala ■ 
155 



Lys > t \ Ala Asp Lys 



Ala Sar Ala Ays Gin Arp Leu Lys 

210 215 



Av s Ala Car : ■. A ir: Lvs she 

220 



Vai Ala Arq Leu Ser -Air; Arq 

235 24G 



Ala Glu Vu! 



Thr Ays V«l His Thr Glu Cys Cys Kis 
260 2«S 



Asp Asp Arg Als Asp Asv A3 a Lys Tys 

275 280 



lie Ser Ser Lys- Las Ay?. Glu Cys: Ays 
2y0 103 



Sec Lys Leu Vai Thr Asp 3 
250 255 



(Aly Asp Leu Ley Glu Cys Ala 

270 



lie Cys GIs Asn Gin Asp Aer 

285 



Glu Lys Pro Leu Lay Glu Lys 
.300 



His Cys lie Ais Glu Vai G; u Asr Asp Glu Ms?; Pro Ala Asp Le 



Al a \ As 
325 330 335 



} Tyr 

340 345 350 



Fro Asp Tyr Ssr ' 
360 



Vai Leu Leu 



i. Arg Leu Ala 



Ays Pro 
3^0 375 380 



His Glu Cys Tyr Ala Ay; Vsi Pis Ass OA . " « Los no La, Vai Glu 
385 390 335 408 



3S3 
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G.ly Giv 'iyr Lys Phe CA.a Asa; Ala Leu Lev PAAL Arc; Ayr 'Par Lys Lys 
420 425 430 

Val Pro Glo V&l Par Thr Pro Thr l.oa Val Alii Val Sar Arg Asa Aou 
435 440 445 

iy Lvs Vai Cly 3«i C A > 

450 455 460 

Pro Cys A;-:; Alii Aiip Tyy A-ai Par Val VAX Lev Asa Air; L-sa Cys Vai 
465 47G 475 480 



; Val Asa Arg Arg pro Cys Phs Par Ala Lav- 



Ala Asp Xla Cys Thr Lay Per Air Lys Gl\! Arc Ala lis Ays; Lys Gin 

530 555 540 

Thr hi & Lev Val Glu Lea Val Lys His t,yss Pro Lys AXa Thr Lys OXu 

S4S 558 555 360 

Sin L«:>i &ys Ala Val Kssr, Asp Asp ?he Ala Ala J>h« Val Gl» Lys Cys 

565 5^0 515 

Cys Lay ; a s 3 ~ G!U Lys 

580 585 S90 



> U t -> . A.A.; 

645 658 655 

j a'} A! 5 •> lie 

660 SS5 570 

Pho Arq Airs Asr Ser Per <Psr Thr Sly Vra Asa; Ala Thr lis Val Glu 
67S 68© 685 



i Glu Ala Ays Asas AAi Lys; Air Asp Abo Tar Arg Gly Lys s . Paa: 



384 



Lys Ala Lys CAU; Tv.v Set His C. - Ala I'rp T> : a .• Ay a Alu 

740 745 7S0 

lis Aa\; Arq Ash Phs Tvr Phe Ala- Asa; Arq Leu Thr. Gly Ayr A<sa Arg 
?S§ 765 



Asa 

<2lQ> 498 
<7.12> ?AG> 



<400> 498 

acqagetaca acttge«:Agg acLcctaoaa 
t y, i t.yaaMggaa gcAAyaaaat. 
a*.i a iaa v o a <v.\ t v \q ag i 
yj-y; : cA ag a ct.t tg< it 

gtccvgga^g aaaaaataga yiiaiagaaga;:. 

cacctgaaaa gata;:.s:atgg gasgatcetg 

?:gtgcccgga ccatagtcag aytqqaaatc 
a«aqq * - a; : - raag t 



c< ■> »{>■<. a ( i SO 

t.qca:.a:caaga acayaaAaaa alAAgaoacc- 120 

< f \c < ( 

gscfc&tcatc agata.aacca tctgaagaca 300 

ntcaocaggg yaaaactcaL gaycsgtctg 350 

-a ?:«cct c;xa: 420 

acaagqaact Cttacttcaa taacaqfictt 4S0 
498 



<212> PRT 

<2l >■■ hobw sapiens 
<400> 

Met: Sar 'i - ? i Gin 

i 5 IS IS 

Ca/SJ Gla Lvs Asa: Lan Try Ala .Leu Ase Gly Ar.g Leu Glu Ayr: Cy;; Leu 
20 25 30 

o Ala 

35 48 45 

Gin AUe Gla Lys Glu asp Ala Ala L«u Tar tla Ayr Gla M«i: aau Gla 



Asa » -- < N - 

65 70 75 80 

Glu Thr lie Val Glu Asr- Laa Leu Ala Asa Vai Ayr His Gin He Asu 

85 M 95 

•a-.s- i.^?.- Ay?. T>-r 7a.i „ v Glu Glu i.ya Geu Gi\i Lys Glu N j fh-> 

100 105 110 

Arg - w< u * v. s vfa \ ~ v sly 



385 




386 



Ala Ser Aaa Gin Ays Pha Gly Glu Arg Ala pha Ays Ala Trp Ala Vai 
225 230 235 240 

Ala Arc. Aaa. Ser Gin Arg S?he Pro Lys AJta Glu Pise Ala Glu Vai S«r 



l o Leu Vai Thr Asp Leu > Ays sal rGs Tax Gia Ays Cys His Giy 

2Su 26S 270 

Asv> I ' x - ex "la x- ; \\ \ > ' * ,. ' - >a- %t : 1 

275 280 285 

Cys Olu Asa Gin Aap Gar II a Set: Sar Lys Lea Pars Gla Cys Cys Glu 

290 SSS 300 



340 345 350 

mi Tyr Gia Tyr Ala Arg arg His Pro Asp Tyr Gar Val Vsl 



Pha Glu a Lau Gly ; Tyr Lys aba <- Asa Ala Aea Gau 

420 425 430 

Tyr TAr Ays Ays Vai Pro Gin Va.l Sar Thr Pro Thr Aew Val 



i His Ola Lys Thr Pro V«i Sax Asp Arq 

490 aa; 

•, Ssr Pau V'a.l Asa Arg Arg Pro Cars aba 
SOS 51 Q 

■ Thr Tyr V&l Pro Ays 01 r ?he Asa Ala 
38? 



Arq <3in lie Lys T..ys Gin Thr Ala Leu 



Pro Lys Ala Thi 



Lys Glu Gin Leu Lys 
565 



V;sl G.G.i Lais Val Cvs His Lvs 
5SS S6i> 



hl& Val Met Asp 
S7G 



- x..vs Cys; Cys Gv;s Ala Abt> Asp Lys Giu " 

535 ! 



Aia Giu Gle Giy 

5SS 



1 <v: Cys; Asp Lsu 



Lys Lys Leu Val Ala 
$00 



Pro Gin Thr Mis Ser 
6X5 



Ala L<$s» *3'iy 
Leu Gly Ser Ar« Arq Thr Leu 



Arg He Set: Leix She 



Asp v. h <■ GGe G'i.y PGe Fro GIr. 



(Slxi Qlix :Vbe Gly 
650 



&sr: Gin 
655 



; His G.lu Met 13 e 



675 680 685 



$90 

&U Ala Cys Val 
70S 

Asa Ala Asp Ser 
Ltsa Gyr Leu Tnr 



Asp Glu Thr 
Asr> Asp Lew 



Her Gle Glo Gla Arg ^ 

710 



- , Aia Va.l y 
735 



■ Hro Lais. Met 
720 



Phe As-g. Arg lie Thr 



Gy;? Lys; Cys Gar Gra Cys Aia Try Glu Gai Gel 
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gag^q;: ttg qcaacoacU:-: ccsaeaog;:-: gaaaccatcc crxg:cvrccca tgaeaceatc iSO 

cagcso'stc?:. tcaarctctt cagcacaaag c;acccatet:c; ctgccrgggs cci&gacccrc 240 

li!V\o t v 100 

<- v — $<>■-*■<• 360 

v5 i ^ v " <. v\ v * -> i ! 420 

v » i v i gate;: ct < * 480 

^.aaggacvga <■«<:; as 49S 



Cvs t-so Leu Fro Gin Thr His Sex Urn Gig Sar Arc; &r<? Thr Law i 
i 5 K> i S 

Leu I.s;u Aha Kin >t:sc A:rg Arc; "hie Aar leu Aha Asr Cy:; Lev "Ays ; 



A.rg - - 

"35 40 45 

Ays Ala Glu Thr lis? ?ro val ubu His Giy Mat. lie aa n Gin .l is? ?ha 

SO 55 60 

Ask Leu Phe Ser Thr Lys Asp Ser Ser Ala A.u- Trp Asp fiiu. Thr lev 

55 70 75 80 



Al.a Cy;; A Ken ^ GO, , . Ohy Tar: Pro . . A;;:a 

100 105 110 



L-ys Tyr Ser Pro Cys Ala Trp 01 a val Va i Arc; 



; Lee; Sei" Thr Asn Leu GO; .u Glu Arc; 

155 160 



AOS 

<21i> 38 

<212> ON A 

<2I3> Hoaso sapiens 

<40G> 503 

_ s , ragoe >: eg ■: ya ^ gec 0 



<212> DHt\ 

<213> Ucsko sapiens 



- Phe II.-s Ssr Le^.i Lsu i-he I,ei; Fru; Se-r Si;?: A.L- 



IU' Ala E'he «ia Gin ryr L-su Gin Gin Oys Pro p Glu Asp Kiss Val 

SO 55 60 

Lys Leu Vai Asrs Glu Vai Thr Glu She Ala Lys The Cys V*l Ala Asp 

£5 70 75 80 

; Sej is G Ask Cvs j-'S S< 5u H is; Th; - !> 

«S §0 95 

Tyr Sly Glu Met Ala 



Gin 

liS 120 125 



;YU Lya 01; 



3 SO 



SIS 2*5 220 

Ala Ser Asu Gin Lys Pho Giy Glu f,rg Ala aha Avs A W Ala v*1 

223 230 235 " 2 40 

Ala Arg U=:-u Ser sir. Ar« ?he Pro Lys; Ala Gla Pro Al<=t fUu i^- 
245 2SD m ^ 

Lys <eu Val i r As Lev fh> is Th Uu Cyas CA-s His Gly 

Asa Leu Leu Gix; Cys Ala Asp Asp Art; Ala Asp Leu Ala Lvs Tvr n » 
275 280 ' 285 * " ~~ 

Cys " A;sn Gin Asp , lis Sar 8er Lys „n Ay a G ( r Cys Cys 
290 %f% 3&Q 

hys Pro Leu Asu Gla Ays Ser His Cys He ;,| 4 c-'iu Val Glu Asa Aso 
3M 310 315 320 

Gits Met Pro ;Ua Asp; Leu .Pro Ser Lei; AA:, Ala *>?.-> ra- i;; . V al — u <>cx- 

325 330 " " " 

Lys Asp val Cys Ays ask Tyr Ala Glu Ala Ays Asp Val Ph» Leu Sly 

"3*9 M5 350 

ph ' s v C A; Tyr Ala Arg ?,r« His Pro .Asa T V! sa>r val W 

360 36S 

Leu Leu Leu Ara Laa Ala Ays Thr Tyr Glu Thr Tar Aau 01 u Av S r v « 
375 3?S .380 

Cys Ala Ala Ala Asp Pro A. * Glu Cys Tyr Ala Ays VAX She Asp Glu 
■** 390 335 400 

She Lys Pro Aau Val Glu Glu Pro Gin Asa Leu lie Ays Gin Asa Cv« 

m$ 4.10 ' 45S 

GJ« Aeu A Glu . Lea Gly Glu Tyr - ^ Qla Are Aia Leu Aaa 

*2« 425 430 



; Val Leu His Glu Ays Tax Pro Val Ser Asp Arg 

' tu Ssr sa A>a ; Pro Cvs Pha 

SOS sio 

> sr. i\ \ u a„ t > , (j 

191 



<. i< .n r 

S30 532 540 

Arg Glr; .Pie Lys Lys Giu Thr Ala Leu Vai Giu Lsu Vai Lvs His; Lvs 
545 S50 SSS SSO 

Pro Lys Ala Thr kys Qlxi Gin Leu Lys Aia Vai Met Asn A.so f'ha Aia 
565 $70 575 

AX* Phe Vai Giu tys Cys Cys. Lys; his Asp Asp Lys Giu Thr Cvs ?Le 
580 S85 590 

Ala Giu Giu Gly Lys Lys Leu Vai. Aia Ala Ser Gin Ala Ala Leu Giv 

595 600 60S 

Leu Cys Asp Leu Pro Gin Thr His Ser Leu Gly Ser &rg Are Thr Ley 
ftes Leu Leu Aia G.ln Met Arq Art; He ;.:<>. Les Pha Ser Gvs Leu I,vs 



Asp Arg Pis Asp Lw Gly ?he Pro Giu Giu Giu Phe GIv Asn Gin ?he 

64$ 6SD 655 

Gin Lys Aia 01 u Thr XI© Pro V<vi Leu His <«« See T.Ae Gia din XL© 
8*0 665 670 

Phe Asn Leu Phe Ser Thr lys Asp Ser Ser Aia Ma Trp Ast> Gle Thr 

«?5 &m ms 

Ley Leu Asp Lys; Pho Tyr Thr Giu Leu Tyr Giti Gin Leu Asn Ass Leu 

690 05 780 

Giu Ser Gys Vai Net Giu Ciu Vai Giy Vai He Giu Ses Pre, Ley Mst 
108 710 715 720 

•Tyr Tbr 

725 730 ?3S 

Lsu Tyr Leo - Giu Lys Lys Tyr Sor Ser Gys Ala Trp Giu Vai Vai 
740 745 750 

Arg Aia Giu He >PV Are Ger Phe Ser Le 
755 76G 



<210> Si>5 
<21X> 495 
<212> DMA 
<?A3> Homo sa 
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aAyyyyag.so looclc Ac;:a: <G:cctge>: ~g aaggscayae ;=!:gac«-:c« at-;:ccc:;s;i 12G 

gaggsgottg , < * ' ccssaaggc' g.aaaccsccc ctcxectcca. 180 

;;i>gc:a«at-t tc;xare£cc.c eagcocaaag gaccca;:cty riygct.tggg.a * 240 

ctagaciss&t - - ^ - 3 actcLacc-iy cstict«aa::q f : ccgqg&gt.c: ctgtgt.qarg 300 

eaggaagtyy gggtya:\aga gtos-cccctg stgciscgagg tec & tecs:. ggcAytgsgg 350 

< -) % v t v. N 530 

<. v i v *"<~ vt " * N '500 

ctgaagagt.a «<ni&a 49 S 



<210> 507 

<2ll> 165 

<2%2> PRO 

<21.3> Hoxao sapiexu; 

<400> 507 

Cys ».sc As« Pro Gin TP H 5 Ass Lee O \ See «r; Vc hs Leu Ml • 
1 5 19 15 

Leu Gets Ms Gin Met Arc? Arg lie S®r Lfcu Phe S«r Cys Lmx Ays Asp 

20 25 SO 

Arg His Asp Phe Gly ; ho Pro Gin Giu Gla S'he Gly M-n Glr> ?hfc Gin 



Lvs Ala Tbr Lie Pro Vai Leu His; Giu I4el .Tie Gin A Ac- lie Hs« 

SO 55 SO 



Aso 



Ley Aey Ays Ahe Ayr: Are: Gi.is Leu Ayr Oin Gin. ;,«o A:;:; A:;:p Ae\; GO. ;i 

m M 95 

r t Ty j.- 

160 105 110 

Alii Asn :>■::;: lie Low Ala Yal Peg Ays s. Fhe Gin A lie "U Aeu 

us 120 ias 

■Tyr Lee Tier Si is Ay;?. Ays Ayr Sor Ser Cys .Ala Trp GU; Vai Pal Arg 

130 135 140 

s Arc 

145 ISO 155 160 

Lm Ays Ser Ays Glu 
155 



<2l.h> toas&o sapiens 
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<400> 508 

caagc tor c t tag gc £ t.ar.g cg&tc tgcc t 

<2iQ> SOS 
<211> 38 
<212> OKA 

<213> Hosao sapiens 
<400> SOS 

• \,. - . < -vc c aa'cttc-. 

<21l> 774 
<212> PR? 

- X „?"i."l ,. 
<400> 510 

Met: Pys Prp Val Ser P.b<s Vie Ser Leu Leu Phe Leu Fhe Ser Per Ala 
1 5 10 IS 

fyr Ser L«u Asp Py:> hx:g Assp Ala His; Gy« S«r Clu 'APi Ala 



His Ar?j ?ho Ays; Ass Leu Giy Giu G.lu A.sa PLe Ay;; Ala Leu Vai Ley 

35 ' 0 " 45 

lie Ala >•;;>;• Ala Gin ryr Lay Gin Gin cys Pro Hie clu Asp His val 

5p S3 m 

Pys U> u * > I v - 1 P' r Cys Vai Aia A:ss 



Giu Sou Ala Gh; > Cys; Asp Ays; Ser t' . His; Thr Leu Ph« Gly X x 

85 SO SS 

1 3 MSl AX 8 

100 185 110 

As;p Cys; Cys Ala Lys G 1 o Giu Pro Giu Arg Psjn Giu Cys Pise Leu Gin 

XiS 120 X2S 



Lys P>:o 

163 I/O X7S 

> » , » Cys; 

.180 185 190 

Cys; Gin Ala AX* Asp Lys Aia Ala Cys; Lou Leu ?v 0 pys Leu Asp Gl« 

135 200 205 

Leu Arg Asp Giu Gly Lys Aia Pu.\ -s ~ Ala Lyx Gir; Arg Leu Lys? Cys 



y>i 



WO A><s5 aaAPP, 



lys PAe Gly CAU; Arg Ala Pha Lys Ala Trp Ala Val 
230 235 240 



Ala ktQ Leu Gar Gin Arg Pna Fro Lys Ala Gla ?Ae Aia ( 
245 2Si> 



Lys Leu. Val Thr A3» Aaa TAa Lys. s Pas , Glu Cys Ays HAs 
MQ 265 270 



Asa Lou Lea Glu Cys Ala Asp Asa Aa« Ala Asa Laa; Ala 
275 280 285 



Cys Glv: Asr; Ola Asp Per lie Par Ser Lys Aaa Lys Gla 
290 255 300 



Las < 
305 110 315 



Lys »tyjr tie 
Cys Cys Glu 



Aia Aia Gap Phe Pal i 



lieu <31y 

350 



S«r V«l- 



Aou Leu Aaa Arg Lea Ala Lys Thr Tyr Gl a Thr Thr: j 
370 375 380 



Cys Ala Ala Ala Asp Pro Kis Gla Cya Tyr; Ala Ays; Pal 
38? 330 3 :7 S 



Pfte &ST5 Glu 
400 



s Gin Ask Cys 
415 



Glu Lpa PAe Gla GAa aaa Gly Glu Ayr' Ays Pas Gla Aso ; 

420 425 



si A; v\t ^ < 



Gly Say ays Cy 



rg Get-. Pro CYfi Ala Gla Asa Ayr Aaa 
470 475 



Lea Asxi Gla Lea Cys Val Asa Has. CAAa ays Ths: pro Vai 
485 450 



Val Thr Ays Ova Cys Thr Gla Sex Leu Pal Aa a Arg Arg 
500 505 : 



Ser Asp Arg 
405 



5er Ala Asa Gla Pal Asp Gla Thr 'Ayr Pal Pro Lys Aia j?he As: a Aia 



1SS 



SIS 528} sm 

Giu Thr Fhe Thr ?p f: His Ais Asp life Cys TLr Psu S«u Glu Lys Glu 
530 S3S 540 

Arg <Sla lie Lys Lys Gia Thr Ala Leu Vai Gin Lsu Val Lys His A,ys 

545 SSO S5S SSO 

Pro Lyu Ala Thr Lys Giu Gin Leu Lys Al , Vai Let: Asp Asp Fhe Ala 



>ts- '■ L I \v. > Phe 

530 535 59S 

Ala Giu Giu Gly Lys Lys Lea Val Ala Ala Ger Gin Ala Ala Leu Gly 
535 600 605 

Leu Cys Asa Leu ?re Gin Thr His. Ser L<a<.t Giy Per Aug Arc; Thr Leu 

610 615 620 



Asa A;:u Hi.s Psu Phi? Gly Phe Pro Gin Glu Glu Phe Gly \ v Gin Fbe 

645 $50 655 

Gin Lys Ala Giu Thx II* Fro Val Leu His Glu mt U* Gin Gin xi<& 
660 665 670 

PLe Asa Leu Phs Ser Thr Lys Asp Per Ssr a Aia r Asp Giu i 

0?S 630 635 

Leu t s C ii L« * ' « v » a > ^ v > 

630 WS 700 

Giu Aia Cvs V«l lie Giu Glu Pal G.ly Val Giu Gin Thr Pro Leu Gut 

70S 710 715 720 

Asm Vdi Asn S«r lie L«u Aia Val Lys Lys Tyr Ahe Gin Arg lis Thr 

725 ?35 

Leu Tyr La-a Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Giu Pal Val 



Ser Phn Ser Leu Per Lys llv G,u Ols P.; 

760 7S5 



<2l2> IMA 

<21Z> Homo sapiens 

«400» Sll 

rgfcgacetgc sresaaocca capect:ggpT sgcapQagga ccctgatpct cutgpc«cag SO 



396 



WO 2«05/a43m 



ctagacaa-at cctacactga acta&accacr 
-a^a-, >, - < ; '"a< 

At iiaaga tc&c cttt ctg 
9S<3<?t tgtca tj«gc--i«saa t catgagatcc 
etaaggaggs aggaa 



240 

cagctaaaaa aca:;g«aar : ;c ctg;g ; axp';aa 300 
v ~ aalc:csa:.at:t ggctgt.gaag 3SQ 

acagagaaga .;^Ka;:sgccc - . 420 
;:E:ctcoct;at caaa-satc"*: t.eaagsaaga 480 
495 



Laa Leu Ala Gin Mar Arg A?:?; Tla 14:;-: 4aa aha Oar Qys Oa,; Ays As:p 

20 25 30 

Arg His; Asp phe Sly Pivs Fro GX» Glu Glu Sly Asm Gin File Gin 

35 40 4S 

Lya Ala <3Xu Thr lie Pro val Leu Kis Glu Het lie <3Xn Gin lie ?h© 

59 5S §0 

Aaa Laa < • Tie tya A.ag lea Oar « Ala , Aap " . Tlr ;,su 

M W 75 m 

Lsu Asp ays Phe Tyr Tta GXu L«« Tvt Gla Gin Leu Asa; A4p Ket Glu 



130 13 § 140 

Ala Arg 



Lea Arg Aa'g Ay 



caagctgcct taggctratcj t.ga?:cr.gc.;.a: caaaacca 



<2U> m& 

<213> Hu~c- sapiens 

<4Q0> 514 

gcyca g< * V cctcctt «aatc ttct 



<2X0> 515 

<211> 774 

<212> PKT 

<2l'$> Kosao sap.iniT 



Me;:. Ays Ti.p Val Ssi: ;Ak; lA; :^e; Asa La a AAe Laa Asa Gar Bar Ala 
1 5 10 IS 

Tyr: Sex Arg Sen Gau Asp Ays Arg Asp Ala His; Ays Sa-r Gin Va! Ala 



His Arn AAe Asp Asa Gly v G.lu »:>n t > Ala Leu Val Lsa 

3.5 46 U 

lie Ala Phe Ala Giri Tyr Le\i Gin Gin Cyu Pro She Qlu Asp His Val 

SO 55 60 

Ays Gea; Val Asn G'U; Val Thr Glu Vh& Ala Ays Thr Cys Val Ala Asp 



Gin B%x Ala Git; Asa Cys Asp Ays; S«x L«u His Thr Leu Phe Gly Asp 

85 39 95 

a x s \ ^ i Ala 

100 105 1.10 

Asp Cys Cys Ala Ays Gin Glu Pro Giu Arg Asm Glu Cys ?h« Leu Gin 



AGs Ays A:?.;> Asp Ass V; 

130 



.Ays r Gia ■ - X i - pro 

165 170 175 

G.Vs N > 0 Cys 

180 185: 130 

Cys Gin Ala Aia Asp Ays Ala Ala Cys Asa Pro Lys Gen Asp Gin 

ass mo 20 s 

Aau Arg Asp Glu Gly Ays Ala Ssr Ser Ala Ays Gin Arg .Leu Gys Cys 
210 215 223 



HAS 



. Ser Leu Ola Ays Phe Gly Ola Arcs Ala. Phe Lys Ala Trp Ala Val 
230 235 240 



A o f e s T - > S«r 

245 250 SSS 



260 2S3 270 



Asao lis 
275 280 285 



; Ser Ser Lys Asu Lys Giu Cys Cys Glo 



: Pre; Las Leu Gla I-ys .Per His. Cys lis Ala Glu Vol Gla Asa Asp 

i: 310 3.1.5 320 



; Hei: Pro Ala Ase Lew Pro Per Asu Ala Aia Asp Phe Vol Clu S«r 

325 330 33S 



; A;;v; Vol Cos Ays Asn Tyr Ala ATu Ala Lvs Asp Val She Leu Giv 

340 345 350 



?Pe Pes Tyr Glu Tvr Ala A>. .; Ar« His; Pro Asp Ayr Ser Val Val 

355 im %m 



Leu sou A- p Leu Ala Lys Thr Ayr 01 u Thr Thr Leu Ola Ays; Cys 

370 275 380 



Cys Ala Ala Ala Asp Pro Pus Giv Cys Tyr Ala Lys Val Pha Asp Ala 
3*5 390 3§5 4C?Q 



Pro Gin Asa Leu 



: Ay Clu Ayr Lys Phe Gls Aon Ala Lea Leu 
525 430 



Ace tvr -Tea- Ays Lys Val Pro Gir; Val Par Thr Pro Thr Lou Val 
435 440 445 



. Val Ser Are Aso Lea Glv Ays Vol Cly Par Lys Cys Cys Ays His 
450 435 460 



. Thr 1 v - - i jv Val A N - i - P l:-e 

500 505 510 



■ Ala Asa Glu Val Asp Civ Thr- Tyr Val Pro Ays; CI a Poo Asa Ala 
515 S2Q 525 



Glu Thr ?h* Thr Fhe His Ala Asp He Cyx; Thr Leu Sar 01 u Ays Qia 

530 535 540 

Arcj Gin He \ Lvs Gin Thr Ale Leu Vel Glu Leu V«l Ays His Ays 

545 550 555 560 

Pro Lys Ala Thr Lys G U - - S.sp A Hve Ale 

SS5 570 575 

Ala Phe VaX Glu Ays Cvs Cys Lys Ala Asp Asp Ays Glu Thr Cys Hie 

580 585 590 



Ash; Cvs Asp Leu Pre Gin Thr His See; l.sx; e-iy- See Arq Are Thr leu 

(iXO 615 620 

Met Gee Leu Ala Kee Are Arc; lis Sar Leu. V-Le ?A;->: Gys Lex; Lys 

525 550 £35 S40 

Asp Arq His; Asp Hhe «ly *h« Vsa Gltx Glu Glu Sis* Sly Asn GlA Ph* 
64S 650 655 

Gin Lys Ala Glu Thr Xle Pro v«l h&xt His Glu Met lie Ola Gin .Vis 

660 S5S 670 

Phm i > t><. °« - N ' * Asp 

675 «S0 «S5 

Leu u i xx rhr Giu Leu ; ) Gl; , Lee Asr: Asp Leu 

ma «3s too 

Giu :. I 1 Ass 



Are Ala Glu XI e her, hr« Ser Aexi ear Leu Ser Thy Ase. Aen Gle Gl« 
7 55 760 76S 



<210> 516 
-.LA- 49$ 
<2i2> DNA 
<213> Koxxq sapiens 

<400> SIS 

xu'.'Luuxf.T.gx' ':'::■::::-.<■■:::-: eaarereggr acicunysaga ;:ger.qc-; ccxxygcecatx SO 



400 



;:3gcao«:;c'i tcascetcO". Jsccactidaa 03': Oc?:to.te. ctgcttggya LgaggaceOc 240 

v »\auo v 300 

f \ ' ' .,»! -H>G 

o.j «■ " <. , - , " . - ■■ ■ • '400 

cua-aggayga aggaa 495 



<2U> us 

<212> PRT 

<213> Homo sapiens 

<400> 51? 

CVs Asp Leu Pro Gin Thr His Ser Leu Gly Lsr Arg A eg Th>; L«u Kefc 

i s 10 as 

Leu L»n Ala <ilt) mt Are Arg lie Ser Leu Phe Ssr Cvs Leu Lys Asp 

20 25 30 

Are His Asp Phe 01 y Fhe Pro Gin Glu 01 u S'es Oly Asn <iln Ph« Gin 

35 40 45 

X,vs Al« Gin T.hr lie Pro Val Lan His GXu Met lie Gin Gin Tie Ph© 

50 55 60 

i .. • > Gl u 0 Lau 



Lan Asp Lys Phe Cys; Ths Glu Lei; Tys Gin OOVa Leu Aei: Asp Leu Gie 

85 9Q 95 

\l« Oys > neo G ) On 1 x > y vel C s ;lu Th; Pro Leu Mes &$r, 

10Q 105 lid 

Al« Asp S«r He Leu Ala Val Lys Lys Tyr S*h« Arg Arg He Thr Leu 



lu ) ' x N s N ^. 

ISO 155 i 60 



Leu Org Arg Lys Liu 



aggcO-srg tgar 
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<213> Homo sapiens 
<400> 519 

■> - v. * cgccTAaatc cfc!:.cctcc!;t aatc^ttat 



<21.i> Homo s«pi«ns 
<40,!> 520^ 



Tyr v , » Ala 

20 25 30 

His Ara Hha Lys Asp l.au Giy Giu Qiu Asa P'ae Lys Ala Leu V&I Leu 

35 40 45 

lie Ala Pha Ala Gin ;Vv i ; o is Gin Gin Cvs ?;:g ?he Glu Asp His Vol 

s:6 55 so 

Lys Lsu Val Asn Glu Vsl Thr Glu Pfce Ala Lys Thr Cy:s Va'X Ala Asp 



Glu Ser Ala Giu Asn Cys Asp Lys S«r Leu His Thr Laa Hi« Giy Asp 

85 90 9$ 

Lys Lev; Cys 'far Val Ala Thr L®u Arg Gl\- Thr Tyr Giy Glu Sat Ala 

500 105 110 



His Val 

130 135 140 

Asp Vai fist Cys Thr Ala she His Asp Asa Glu Giu Thr Fhe hau Lys 

145 150 155 160 



Glu ,e\ s; s PS Ala f Arc T ; I a; Ala Aj ; i'ha Th; L Cys 

IBS 185 190 

s ^ - Giy 

195 200 205 

Las Arg Asp Gla Giy Lys Ala Ssa Sar Ala Lys Gla Arg Leu Lys Cys 

210 215 220 

Al« Sex L«a Gin Lys S>h@ Giy Gla Arg Ala ?he Lys Ala Trp Ala Pal 

225 250 235 240 



102 



AX* Arg Leu 



i V«l Thr As;p - Thr Gys; G;G His Thr GT,; IVs C>3 Kis Gi ; - 
2o0 2SS 270 



: Girl Asp ;>er lie S«r Ssr Ly: 



; Asr. Tyr A ; Glu Ala !>s Asv? Va.l Pbe Geu Glv 

345 550 

i Tyr Ala Arg Are His; Pro Asp Tyr S&r V«i VaX 
i Ala Ays vbx Tyr <slu Thr Thr us*. 0.1a Lys Cys 



- ' i v u ~ ^ i r > <5.lu 

585 390 395 400 

lie Ays Gin Asa Cys 
415 



. G~V; < i » •»> v v 

425 430 



455 460 
. hi a Gys Are; Ms?: Gro Gys; GG.a G.G.: Arsp Tyr UfU : 



Vdi - o Cys She 

SCO 505: .510 

S«r Ala L-su Giu Vsi Asp Giu Thr Tyr Vsi Pro Lys; GXw Phe Asi; Ala 
515 520 525 

Gin Thr ?m Thr Ghe Kirs Al« Asp . Gys Thr Leu Ser <n-x Gy;. Gir 



Arg ^i- .1* N h 

MS 550 555 560 

Fro Lys Ala Tb.r Lys Glu Lay Lys Ala Val Mec Asp Asp Phs Ala 

StiS 570 Sfg 

,S S ! I :■ >;■•- 

S8-§ 566 590 

Ala Glu Glu Gly Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly 

5*5 SOD 605 

Leu Cys Asp Lev Pro Gin Thr His Per Leu Giv Ser Arc? Arq Thr Gen 

€10 §1S €20 



mt Leu Leu Ala Gin Arg Lya lie Sax Leu Phs Ser Cys Leu Lvs 

§25 §30 05 640 

Asp Arg His Asp vhe Gly Phe Pro Glr; -3 Jo Glu Phe Gly Asa Gin she 

PS SS0 655 

Gin Lya Ala Glu Thr lis Pro Val Leu His Glu !i« lie Gin Gin Ik 

6 SO 665 670 

Phe A:sr. Leu ?h« Ser Thr Lys Asp Se-r Ser Ala Al« Trp Asp Glu Thr 

Leu Leu Asp Lys P.he Tyt Thr Glu Leu Tyr Gin Gin Leu Ass Sssp Leu 
&3S €95- 70s: 

Git, ,V:s Cys VAi Met Gin Glu Gia Arg Vai Giy Gla -Thr Pro Le-a yet 
799 7X0 715 <?2Q 

Asn Val Asp Ser He Leu Ala Val Lys Lys Tyr Phe Arg Arg lis Thr 



1 ! <- : J tp » u a V«l 

745 750 

Axg Ala Glu lis Met Arg Ser Lea Per Leu * Thr Asa Lsu Glr, Glu 

755 766 76S 



<210> 521 
<2ll> 49s 
<2i%> 3333 

«2.1.3> Homo sapiens 
<400> 511 

tg "gutccgc ctc«««c:cce c ace: etc § g 
a-gaggagaa cctctct ctfc etcctgettg 
9>m ! a a c < sgw c aaai ?ci; 

cagcagaret craatc^ci. t ;.\agcec.a«ag 



' . . gca ••:.-?} go 

1 . ,u =s ? 120 

<. a - tgag-styacs ISO 

gseteatctg cccjcttsgga Cgagaeeete 240 
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aa ; itac;:!:cc aa;aaarccaa t ~ v H 

* 4 i UA i,u t - Of 1 t 

rtssugaggs uggaa 



stgaargcgg aatccaeeKt ggctgtgaag 360 
aaaasgaaga aaA.aasgccc ;atgtgsesgg 42 a 
crcA:s:.:A«t ca«M-;a^':t ca;aaa; ; .s aaa vial 
4SS 



Cys Asp Lea Pro Gin Thr His Ser: Leu Gly Sar Arg Arg Thr T,eu %k 

1 S 10 IS 



Taa. j a Gits Arc? A?:a He Sar Lea Fha Ser Cys la-a Lys Asp 

20 25 SO 

tea i Asp Phe Gl -, f s ?ro Gin Glu Gla f Gly Asa; Gra J Gin 

35 40 45 

Lys A I a Glu Thr lie Pro Vai Leu Kis OXu Met IlfS Glu G.Us lie Phe 

SO 55 60 

Asa Lssu Fha s«r Thr Lys Asp Sar Ser Ala Ala Trp Asp Glu Thr Lsu 

65 ?0 iS SO 

Leu Asp Lys hue Tyr 1-hr Glu L»u Tyr Gin Gin i,eu ten Asp Leu Glu 

as 30 95 : 



^ J ' > j i 0- \ A v. a ' >w Asa 



Ais Asp Ser XI a Leu Ala va: Lys; Lys Tyr Pha Arg Arg He Thr hew 

11S 12P 125 

Tyr i i * v. s n T *•> a Arg 

130 135 146 

Ala Gla He hat: Arg ser Leu Ser Leu Ser Thr Asa l %u Gin Gin Arg 

145 lad 155 160 



Leu Arq Arg Ays Giu 
165 



<212> DMA 

<2.i.?> Hor?.o s«p.ieas 



- s 5 A 



<21.1> 20 
<212> DMA 
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<2%Q> 525 
<2il> 742 
<2I2> LBT 

<21S> Roffto sapiens 
<400> 525 

i It} ^„ Gw < ^ - > '"i sn-- o, „ Ala 



Tyt Arcs S^r Asu Aso A'/:; Lru Ais Pro Thr Ser :A . Ssr TGt Ays 

20 25 30 

T.ys Th- Gin Leu Gin Lex; G.I -x His G'su Leu Leu Asp Leu Gin Met lis 

35 40 43 

Leu Asa G'iy lie Asn &sn Tyr Lys Asa Pro Lys Asa Thr Ax 3 Met Levi 

SO 55 60 

Tfcr Phe Lys Phe Ays. Met Pro Lys. Lys Als Tht Q.La Leu Lys His Leu 



Gin < Ass Giu Ola GIu Leu Ays fro Lea Giu QAs J Leu As.n leu 

85 30 95 

Ala Gin Ae.:. Ays. Assn Phe His Leu Are. Fro Arg Asp Leu lie Ser Asm 

100 1053 1*9 

lie Asn Val Xle Val Lea Giu Leu Ays Oly S»x Glw : Ahr Thr Lhe JGsu 
115 2.20 US 

11a Gyr Ala As IIu ? ; he Ls 

150 .1.35 .140 

Trp : s 3 His 

145 ISO 155 160 

Lys Sar Gl al Ala His As i,ys Ass Leu Oly Gla Gii; As 

IS 5 3?0 175 



Tr.r Hi s 

21S 2.15 220 

Thr Asa Lou Gly Asp Lys L*u Cys Thx Vsu Ais Thr Leu A >: Q GIu T!uv 

225 230 235 240 

Gyr Liy GIu Met Ala Asp Gys Cys Ala Ays Liu L .; Pro Giu Arc? Ass; 



40 b 



Val Arq Pro Glu Val ?ua. Val KC-t Cys Thr Ala iTa His Asp Asa. Glu 
275 2S0 285 

Glu Thr PhB Leu Lys Lys 

290 5< 

Tyr Phe Tyr Ala Pro Glu Lev: Lau PL* PV,« Ala Lys Ara T-yr Cys Ala 

305 3*0 315 320 

Mis Phe Tbr Glu Gin A k C % _ 

32S 330 335 

Pro Las Leu Asv> Glu Leu Ara Asp Glu Glv .Gyas -Ma aea: Gar Ale Lya 

340 345 350 

Glr.< Arg L«u Lys Cys Ala S«sr Leu Gin Lys Fhe Gly Glu tog Ala ?h» 



385 390 3S5 400 

Glu Cys cys His Gly Asp Leu Lsa Glu Cys Ala Asp Asa Are Ala Asp 

.40% 410 US 

Less , 11 ^ ' , < vl. ^ > is Leu 

420 425 43.0 

Lys Glu Cys Cys; Glu Lys Pro Leu Leu Glu Lys Ser His Cys lie Ala 
435 440 445 

Glu val Glu Asn Asp Glu Mat Pro Ala Asp Leu Pro Ser Leu Ala Ala 
4S0 455 460 

Asp ?h« Val Glu Gar Lys Asp Val Cys Lys Ara Tyr Ai« Glu Ala Cys 
465 470 475 4S0 



Cay Hat. Chu Leu Tyr Glu Tyr 



Asa Tyr Sar Val Val Laa Leu Leu Ar« Laa Ala Lys Thr Tyr Glu TLr 

500 50% S10 

Thr Leu Qlu Lys Cys Cva Ala Ala A Asp Pro Pis Glu Cys Tyr Ala 

515 53Q 525: 

Las vai. - Asp G.lu PGe Lvs iT ;> Lau Vai Glu Glu Pro Gin Asn Geu 
530 53 5 540 

lie Lys Gin Asa Cys Glu Laa Fae Gla Gin Cau Gly Glu Tyr Lys Pha 



40? 



WO 2«05/A03m 



Gin Asa Ala L-eu Leu V<al Arc; Tvr Thr Lys Ays Val Pre Gin V«l Ss-r 

565 570 575 

v x i Aha er N al Glu ^ai Sii 

580 58 ! 5 S90 

Lvs Cys Cys lys His 1 aa Gla 

595 600 605 

•5\-r lu sua Lea A 1 C A ~] 

6X0 SIS 520 

Pro Gal As» Arc; Val Thr Ays Cys Cys Thr Glu Sar *. Val As.u 

625 650 63 S 640 

Arq Arc? Pro Cys Abe Sar Ala h&o Glu Vol A;jp Glu Thr Tyr Val Pro 

645 650 555 

Lys GIsa Ah® Asa Ala Q.Ui Thr PGs Thr G\-r His Ala Asp I.l« Cys Thr 

SS0 665 670 



Met Asp A.ap Ahe Ala Ala PGe val Glu Lys Cys Cys Lys Ala Asp Asp 

70S 7X0 715 720 



j < 00 a Tm; Cys PAf- Ala Glu Gla Gl; 
725 



Gin Ala Ala Laa Giy Lau 



<210> S2S 
<A11> 46a 
<212> mk 
<213> Homo sapiens 

j-*. 120 

t(^^ ' ^ aar.rasG.aat racaayaarc ccaaactaaa caaga recta: .lr'0 

scat t taa.gr fcttacatgee caagaacycc aaaaractGa aacaccaaca atfGtctaga-a 240 

w > K ^ > 3 00 

esc? ess f r. 3 SO 

rt£«<aC<S ■> 410 

462 



GG 0- 527 
<2il> 153 
<212> PAT 



WO 2«05AH3m 



<400> 527 

Met Tyr Arg Met Gin Leu Leu Sex- Cys He Ala Lee Ser Leu Ale Leu 



r&l l-i n * v. - > Leu 

20 25 30 

Gla I* v. Glu His Leu - Leu Asp Lsu Sin Met: u t < Asr< x He 

35 40 4S 

ksv, Aer; Tyr Lys Asm Pro Lys; Leu Thr Arc; SAiA Leu Thr Pas Lys 

50 55 60 

Ayr Met Pro Lys Lys Ala Thr A .A. Leu Ays Hiss Leu Gin Cys Leu GH 



Giu CH Leu Lys Are Leu; CA.u A A; Va.l Leu A'?o Leu Ala Gin Let Ay:? 

83 m 95 

Aer; Phe His; Leu A.-o Pro Are Leu- Leu lie Ser Ase lie Asa Val lie 

10 0 105 lie 

V«d Leu Olxt Leu Lvs Sly Ser Glu Thr Thr Phe Met cy* Glo Tvx' Ala 

IIS 120 125 

i l i i lii i 1 1 Phe 

130 liSS 140 

Cvs Gin Ser He He Ser Thr Lau Thr 
145 I5D 



<21I> 742 
<212> i%T 
41kl%> Homo s&pimis 

<H0> 528 

Met l ' ; " ; " - f - ; s *•! ^ - -o >x Ala 



Ayr i A;,'f( Ai; ,* - Ala 

20 25 3D 

Hie a : x ly GIu Siu ; e L 5 Leu 

35 48 45 

He - > n > - v. v 

SO 55 60 

Lys Leu Vol Aso; Ale Val Thr Liu i-'he AH Lys Tire Cys Val Ala Asp 



Lia Gl.u Ask Cys „ Aye Per Leu ~ ~ TLr Leu Pre Gly Asp 
H ' SO 95 



409 



WO 2»05AO3m 



i,ys L&xs Cys Thr Val Ala TO:: Leo. Ary Glo TOr Tyr Gly Oiu fee Ala 

100 105 1.10 

Asp Cys; Cys Ala Toys GLo Glo Pro Glu As g Aso Glu Cys APo ao Gin 

115 120: 12 5 

His Lys Asp Asp Asn Fro Asn Leu Pro Arg Aoo Vsl Arg Pro Gin Vol 



Glu Lsa Leo. AG& Poo Ala Ays Aro "Vr Lyo. A.A; Ala. PPe TAr Glu Cys 

ISO 185 190 

Cvs i) Ala i Asp Lys Ala Ala Cys Lou Leu Pro Lys Leu Asp Glu 

195 200 205 

Loo Arg Asp Glu Gly i,ys Ala Sor Sex Ala Ays Gix; hrq Leu Lyo Cys: 

210 215 220: 

Ala S«r Lex; Glo Lys; Pha Gly Glo Aru Ala Poo Lys Ala Try Ala Vol 

225 230 23S 240 

Ala Arg Lao O-o. Glo Arg Loo Pro Lys Ala Glo PAe Ala Glo Gal Sor 

.24.5 250 25S 



Asp - ---- i. . . y i 1 - - - .a . . . , % He 

280 285 

Cos J a „ \ K 

23 0 255 300 

Ays ■ Loo Loo 31u I ser H.ys C - lis Ala Alu Val G Ass As > 

395 310 MS A AO 

Glo ' i 3 j ? x 

325 330 335 

Lys Asp s N n <- 

340 345 350 

AeK Pho Leu Tyr Glo Tyr Ala Arg Arc; Ho. Pro Aso Tyr Ssr Vol v«l 

355 36:0 3S§ 



Lys Thr Tyr Glo AAr Ae: Aoo Glu lys Cys 



Gy;;; V 1A N C s ~ " 1 . O. 'A 

335 3«0 335 4D0 



510 



WO 2«05/0A3m 



Phs Lys Pro L'Sui ^ 



. Ahe Glu Gin i/su Gly Gin Ayr Lys Ahe Gin Asn Ala Leu Leu 
420 425 43 0 



G'i \ i i His 
450 455 460 

Are Giu Ala Ave Arc Met Pro Cys Ala Aks As» "vr Leu Ser V; Val 

«$5 470 475 -- 430 

Leu As« Gin Ley Cys \Asl tea His Glu Lys ?hr Pro Val Ser Asp Arc? 

485 490 4S5 

La) i r Glu Se Vai »s.'i Ak 

500 SOS 510 

/'•:>;. Ala Leo Gla Vai As;> Giu Thr Tyr Val Pro Lys 01 u Ahe Asx; Ala 

SIS 520 525 

Qlxi Thr 5>h« Thr J?hs His Ala Asp T.le Cys Thr Leu Ser Ola lys <31u 



Lis K . , , f-'bs 

580 585 530 

Ala Glu Glu Oly Ay?; Lys Leu Vai Ala Ala Ser Qln Ala Ms Leu Gly 

59$ 6C>0 605 

L»u i =f? t I " v is ( mj Ola 

610 615 620 



His Leu Leu 



•, Asp I- ^ G x - v « " ? \ s Ayr 

610 S3 5 S40 



Lys »s» Arcs Lys Leu Thr Arg Mo;: Leu Thr PAe Lys Abe Ayr Met Pro 
645 650 65S 



411 



Leu tys 8iy 8«r Cl\ z < - i Thr 

70S 710 715 720 

Ala T \ life Val Glu Phe h u Asn Arq Trp He Thr Phe S«r » Ser 

725 730 735 

Tie lie 3<;r Thr l.<sv : thr 

740 

<Zli> 462 
<212> 0N.?> 

<2I3> H«-o sapiens 



atgcsc«g-j;i wc-iscccc;: oxr.u Ogcaco vK-'^-Oa.oCjtc ttgcaeUf;;: ta-aiioeaq" 00 

1 - t v , , " 130 

::t-5caqa-:ga v.t >: t.a.aatqt.i sattaat.^t ; :ica;waa!:c ceaaachcac cagqa ;:ck:A? 180 

scat:? > " t 240 

> k i v '500 

o< ^ - ^ ' <. - ■• ■• 3 00 

t-. it j ■< ><j<-t s T 420 

tggattaeet ttt.gtc&aag cstsaK-.cfcca acscfcgacet ga 46:2 

<210> 530 
<2U> 
<212> T>Rr 

<213> nemo sapiens 



Met Ala U'tt 

1 S 10 IS 

VaX Thr Asn Ser Ala Pro Thr Ser 0\s Se>: Thr Lys Ay:s Thr Gin. 

20 25 30 

L<_ > - v. ~< H - lis 

is 40 M- 

\ i - < > s: > i Phe 

50 55 68 

\ T * > t ^ j > .. ' u 'mv 

S3 70 75 SO 

CilM < 1 ■ - > 31 u 0 s - a Gixi S« tys 

85 M m 

Asr. Tne His Leu Arq Arc- Arg Asp Par II Ser A;;n Pie Asr; Pal He 



515 " " 120 125 



Cys Gin Gar lie lis Ser Thr Leu Thr 
145 ISO 



CK> S31 

<211> T42 

<Z%2> PHT 

<2li> HossiO sapleas 

«400> SSI 

Her. lys Val Ser Phs Il€ ! > Ala 

I 5 10 15 



Lvs Thr- Gin Leu Gin Leu Glu His; Lee Leu l.-aa Asp Leu Gin Get lis 

y-i m ii 

Leu hsn Gly 13 e Asrs As.n Tyr Lys Asa »ro lys L.*u Thr Art? Sfet Leu 

SO 55 63 

Thr Ghe Lys GLe Tyx Get Pro Lys lys Ala Thr Gly. Leu Lys K.i;s Leu 



G.Ik Cy« L«u Giu Gl« Giu Leu Lys Fro Leu Glu oh; v&l Leu Asn Leu 

85 ' SO 35 

Ala Giu Ser Lys Asn Pha His; Geo Arg Pro Arc? Lop ..or. lie Ser Asn 

100 IPS .3 3 0 

lie Asn Vai lie v*i Lea Glu Leu Lys Giy Ser Glu Thr Thr Pise M<st 

115 120 12% 

\ t ~ s v j 1 s \r lie Va'i G t 



Top- - Goo Se Lis Ss; His 

145 150 155 ISO 

Lys Set: Glu Gal Ala His Are Bps- Lys A:,o Leu Qiy Glu Giu Asa FL« 

Lys Ala Leu La i Goo v A3 a ' Aio 03 o Gyr Leu Gin Giu Cya Lro 

180 185 19Q 

S'he Glu Asp His Vai Lys Lou Vai. Asrs Glu vai Tor Ola Lite Ala Lys 

195 200:: 205 

Thr Cvs Vai Ala Asp Ola ser Aia Glu loo Cya Asp Lys Lor Leu His 

210 23S 220 

Too; - ~ \ « " u t 

225 230 235 240 



41.3 



• Pha Urn 
260 



f Pro Glu 
275 



Git; l 
Val i 



■ Aaa Asa Fro Axy leu 



■ Val Cys Thr Ala i 

280 



■ Phe Lea Cys Ays Tyr Leu At Glu TAXe i 
i 235 



'Ayr Pup Tyr Ala Pro Glu ' 
305 310 



: TAr s \ A. I " . Ala Ala 



Ser Leu Ala Ays Rxe < 

360 



Trp Ala Val Ala Art, Leu Ssr Gin Arg j 



Shs Ala Qlii Val Ssr Lys Lsu V&X Thr Asp Le 
385 3S0 39 

Glu Cys Cys His Giy Asp 
405 



Thr Lvs V«i AiS Thr 
400 



A;ru Leu Glu Cys; Ala :< 
410 



, Lys Tyr : 
410 



; Glu Assji Gin Asp Ser 

425 



lie Set Ser Lys Leu 
4.30 



Glu Ays Sex- His 



MS 4 A) 4?5 ' $&Q 

Asp Val Phe Asu Giy set Lha Lea Tyr Glu Tyr Ai-s Axy Arg His Pro 

435 430 : 495 

Asg Tyr Ser VAi Val Aea Ley Lea Arg Lau Ala Ays Thr Tvr Glu Thr 
500 505 510 

Thr Asa Glu Lys Cys Cys Ala Ai« Ala Asp Pro His Glu Cya Tyr Ala 
515 520 525 

Lys Aal PAa Asp Glu LA© Lys Pre- Lea VA1 Glu Ola Pro Sir, Aj.n L<su 
530 535 540 

lie Ays Ala A;:u Cya Glu Lau Pha G.Au Gl.a Leu Giy Gla Tyr Lys Phe 

545 550 555 560 



414 



Gla Asa Ala Laa Leu Vai Arcs Tyr Thr Lys; Lys Gal Pro Gin Vai Gar 
565 570 575 

Ttxs Lro TAr h<&a Vai clu V«l Sar Arg &sr: Lass Gly Lys Gal Gly Sar 
S8Q 58S 590 

Lys Cys Cys Lys His Pro Glu Ai<a Lys Arq Met Pro Cys Ala GIa Asp 
595 600 605 

Tyr Las B«r Vai Vai Gca: Asji Gin Lex; Cys 'Vai Leu His Giu Lys IT r 

S10 SIS g20 



: Giu. Vai Aso Giu Thr IV r Gal Pro 

S50 655 

Gvs Giu Phe Asa Ala GIu Tha Phe Thr PGe His Ala Ast; Ue Cys *h.: 

660 68S 670 

Leu S«r Giu Lys Giu Arg Gin XI© Lys Lys Gin Thr A3 a Vai 0.1:.-. 
£75 68 G SS5 

Leu Vai Lys His Lys Pro Lys Ala Thr Lys Giu Gin Leu Lys Ala Vai 

590 695 700 

x « Asp Asp Phe Ala Ala Aha Vai Giu Lys Gys Cys Lys Ala Asp Asp 
705 710 7X5 720 

Lys Giu Thr Cys Ph« Ala Giu GIa Gly Lys Lys Leu Vai Ala Ma Ser 
72$ 730 735 



<210> 532 
<212> DMA 

atg^.acagga tgcaactcct c , ; * gcacGaaoxs GtycaaLtyt cacaaacaat 60 

^ , o 120 

ttacaaatga ttttgaasag aaasaataat tacasaaaaa cvaaacTsac aagaauvyvc 180 

aeaatt;;aGT: ataauatgaa saagaaggcc aaaaaac;:t}& aasa cT r.ca gagtcr aaaa ITO 

agacccaggg actaa«t:cag asaGstoaac ataaGigaac CggaatTaaa a;^-a a% s ISO 

saca ^ t; M! ^ ■ , .\ ' «i - ,u , svxa ' t.uo«c=!Od 410 

462 



<2I3> Hotno Si 



415 



<400> 53 3 

Ket 'Syr Arq Met GIk Lee Leu Ler Cys lie Ala Leu ses Leu Ala L-sisu 
I 5 10 IS 

v«i rhi Asm s«£ « - - v " - 4 l rht , n ' r Leu 

20 25 30 

Gin Leu Glu Lis Leu Leu Leu L*d Leu Gin Let lie Leu Asa Qly Lie 

35 40 45 

Asa. ksn ?yx Lys hsa Lro Lys Leu Thr Arc Met Leu. Thr Phe Lys Abe 

50 55 SO 

Tyr Met Pro Lys Lys Ala Thr 01 u Leu Lys; His Leu Gin Cys Leu. Gin 



Glu Glu Lew. Lvs Pro Leu Glu Liu Val Leu A.ua Leu Ala Glu Ler Lye, 
85 90 SS 

Asx; Lee His Leu Arc? Pro Arcs Asp Leu lie Ler Asr; He Asn Val Tie 

i,m i:85 iis 

Val Lee Glu Leu Lys; Giy Ser Glu Thr Thr P'ha Met Cys Glu Tyr Ala 
IIS 128 123 

Asp Glu Thr Ala Thr Tie Val Glu Phe L«« Aax; Axe Trp He Thr Phe 

130 135 140 

Cys; Gin Ssr lie He S«r Thr L«u Thr 

US 150 

<21G> 534 
<211> 742 
<2I2> PAT 



Lie;: Ale; 
1 S 10 1.5 

lyr Al« 



His; Gee 

35 40 45 

, 3< m^- . x ^ ; ~< N - v. -xsp His Val 

50 55 60 

Lys U n * v Ma Aap 



Glix o \ : - Are 

85 90 SS 

Lys 1-=- v <. v v ' ; at Ale 

100 T8S 110 



; As* Gil, Cys Phe 



r. Asa Pro As;ri Leu Pro Arc: Leu Vol Arc; Pro C 



Asst.; V'&'l Ms;: C s Tb.r Ala His; > Ass ;in Giu 'i Ph T,s\ Av; 

145 ISO 155 

i<\s; yi Is .. n» ' Pr; 

165 170 173 



Pho Ala Lys Arg Ay;: Lys Ala Ala 



Ala Ala < 



210 215 220 



Ala Arq Aau Ser Gin Arg Ph«= Pro Lys AAs G.A.; Phe A.l« G.Vu Val Gar 

245 250 255 

Lyss L«u Vsl Ths Asp t&v t'hr Lys- VAi His Thr Ola Cys; Cys; His Sly 



^ i ">p is:; Sla i.ys lyr 

275 288 235 

A-s; Giu Asa Gin Asp S«r lie S«r Gar Ays; Lir-x Lys; Giu Cys Cys; Giu 



asp Vai Cys Ays; As:; Tyr Ala Gla Aia Lys Asp v\si ?ha Leu Giy 



Leu I Uv,m A,- ^„ A,- ~ - -\ , . v Cvs 

370 37$ 3$0 

t J x X > > \ \ 1 \ i 



Lys; Pre; Lau Vai Giu Giu Arc; Gla Asa, Aaa Ila Ays Gin Asm Cys; 

405 43,0 4.1S 



417 



OIu Leu Pho Glu Gits. Leu Sly QIa Tyv Lya Pho Giis A:ro Ala Lou Lou 

420 425 43 0 

Vai Arc; Tyr Thr Lys I»ys V«l P.v o Ola Val Ser Thr Pro Thr teu Va3 

435 440 MS 

G.l .: LA O 

450 455 460 

Pro Glu Ala Lys Aug Her: Pro Cys Ala Asp Tyr Leu Sar Val Val 

465 470 475 480 

«sn C % h or Asp Arc; 



' Leu Val Aeu Art; Aro Pro Cvs Also 

505 ' 510 

S«r Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys; -A. u Pt;e Aon Ala 

5.15 528 52$ 

Glu Thr Aha Thr' Fhe His Ala As;; II* Cys Thr Leu Sar Glu hy& Glu 

530 5.35 540 

Arg din Ik Lys Lys Gin Thr Ala L«u Vai Glu L<su Val Lys His Lys 

54 5 550 S55 SS0 

Fro Eys. Ala Thr Lys Glu Qlti Leu Lys Ala Val Met Asp Asp 2h* Ala 

565 5?0 S?S 

Ala ?h® Val Glu Lys Cys Cys Lys Ala A;;;p Asp Lys Glu Thr Cys ALe 

580 585. 550 

Ala v r C Gly 



His Lou Lou Leu Asp Leu Kir; Aeo lie Leu Aon Glv lis Aso Ann 'Ayr 
62S 630 635 S40 



Lys s s Leu 

6S0 So5 S70 

LyA Pko Lou -< '.An . Lo.; v - - A.A". G .' o lor Lvo Au ; „ 

575 580 685 

Lou G:« P.ro Arg i « s; a t Qlu 

590 655 700 

u T V t u Ala Asp Glu Thr 

70S 710 715 720 



418 



Asia Arc) Trp lie Thr ,Ohe C.ys Gin Ser 



c-atsgsacu;;i aaae ;: c ;:<:;o'B ya^ngty.nv; ;nn: r: ta-;yn: r a ia^;a.: ; .M!; ct: t:tceo "T* 300 

( ,k< > i i . > ^ ■) r o . > > ^ i -360 

< , 1 - v 4 0 0 

i I * < . i " 462 

<210> 

<2u.> im 

<2X2> PRT 

<213> Hcuac? sapiens 
■<400> 

i 5 i$ Is 

Vul -Thr &m\ Sex: Ala Fro Thr Ser Ser Ser Thr Lyu Ly.-s Thr Gin hen 



•'At u G.lu hen Lye Fro Leu 01 u Gin 

85 

As;" Phe His Leu .«r« Pec Arg Asp 
ISO 

V«l Leu GIu hen Lye Glv Ser Gin 
IIS 120 

&SP Gin Thr &la Thr sU: Vsi 0.1. u 

Cys Gin Ser lie lie Ser Thr Leu 
MS ISO 



V&i L<au hsti Leu 3U« <3In S«r Lys 

30 35 

Leu He Ser Asn lie A:nr Vz'.i lie 

i os no 

Thr Thr Met Cys Gin Tyr Ala 

125 

A:..:: Leu Asa Arc; Trp lie Thr Phe 
140 

Thr 



410 



<2l2-> f : :V.l" 

<2!3> Homo sapiens 
<400> 537 

K?»r, fyr Arc? Met Gin Lsu Leu Sax Cys lis Ala L«u Sex L&u Ala L;su 
1 5 10 13 

Val Thr A:>o Se-r Al« Pro Thr Ser 3*r Ser Thr Lys Ays Thr Glu Leu 

20 25 38 



s Ahe 

50 SS SO 

Tyr Kor Pro Lys Lvs A I •'; Thr Glu Leu Lys His Lew. Gin Cys Leu Glu 

6S 70 7S SO 

Glu Glu Ley tys Pro l»s« Glu Glu Val Asa A?.n Aeu Ala Gin Sex Ly» 

8S 90 9>',> 

Asn Sh« His Leu kxg Pro teg Asp I>«a Xle Ser Ask He Asa Val lis 

100 105 iio 

Val L«u Glu Leu Ays Gly Ser Glu Thr Thr Met Cys Glu Tyr Ala 



Asp 



115 



A " Ail M A I I_ t I 

no us 



125 



lu Phe Leu Asu Axe Try He Thr PAe 
140 



. Ahe h.y;; Ala Ass As! 
Pro The Glu Asp Kirs 



: Glu Ser Ala Glu Auu Cy :>. Asu Ays Aer Asu His The Lou hhe Gly 
210 215 220 



Val Alii Thy Aeu Arc; Glu TAr Tyr Gly Glu htet 
230 232 240 



Cys Ala Ays; Gin Git 
24 S 

Asp Asp Km Pro Asj 
260 



310 



Ary Asv. Glu Cys Phe Leu 
255 

!u val Arg Pro Glu 
270 



423 



Ala Phs P.; a Asp Gas Giu Gi-u Thr F;k? •> 



Arc? Arg His Pro Tyr j 

300 



Fro Sin L« Ma Ala ; 

305 310 315 



01 -a Gas. Arg Asp QGa Gly Lys ; 



Cys Ala Sax L*s« Gin Lys S-he « 



. Ser Oar AX* J 



• Ola Arc: Ala Age . 

f 365 



Ser Ays Leu V&l Thr Asp Laa Thr 
385 390 

Gly Asp Ley Leu Gla Cys Ala Asp } 
40$ 

lis Cys Glu Asr; Gin Asp Ser lie- ; 
420 

G'iAi Lys ?ro Leu Leu Ola Lys J 

435 



Ala Trp Ala 
Ala Slu VAJ 



Lys Vel His Thr 0:1 u < 
3*5 



! alu Cys Cys 
410 



' His Cys II* Ala CG a 

k €45 



Val Ola Assn 
Ser Leu Ala Ala Asp Phe Val Glu 



180 



Arg Leu Ala. Lvs TAr Tvr G.U; TO?: Thi 

I- $05 



la o Bis Siu C.i Li Lys 



01 o Lys Pro Leu Gal Ola >: 
510 535 



Val Ale Asp 
Ays Ola Ask 



s Asn Ala Leu 
560 



Pro Thr Leu 



421 



Val Lau Asa Gia Lou Cys Val Ley His Gia Ays Ahr Cro Vai Gsr A;;a 

610 615 620 

Aro Val Thr Lys Cys Cys Tar Giu Sar Leu Vis i Asn Arc; Arq Pro Cys; 

625 630 635 640 

Pbe Se.r. Ala Leu ola Val Asp Glu Tar . \a Val Pro Lys Giu l>he Asn 



Ala Giu Tar Asa Tha Aha His; Ala A;;o TV a Cys Thr Aaa Gar aa, !,vs 

•S60 S65 670 

Glu t if lie Ays Lvs Gin Car % Asa Val Giu *> * Ays t 

S?5 680 68$ 

Lvs Pro Lys Ala Tirr Lys Giu Ola Lou Cys Ala Val Met Asp Asp Pha 

Ala ?C.a ALe Val Giu Ays Cys Cy;; Lys Ala A:;p Asp Lys Glu Thr Gys 

70S 7X0 715 720 

S?b.e Ala Glu Giu G'ly Lys; Lys text V&X Ala Ala Sar Gin Ala Ala Leu. 

ti§ ?M MS 

Giy Leu 

•'2.U>> 538 
<2!1> 453 

<212> K«;ao sapiens 





tgLcttgcat 


tgcac&ae&t 


ettgeaattg 


caaaca; tact 






caaagsaaaa 


acagctacaa 


ctggagcatx 


■ ■.actgezgga. traacagaag 


120 






ttaaaagaat 


cccaaactca 




180 








aaaoavctto 








agaaagt.ua c 


aaatttaget 


caaagcaaaa 


acttccactt aagacccaqg 


300 


aactcaatca 




cataatsgt-.t:. 


car.ggaactaa 


i rgg ?:!•.< ' - a- -arte 






a r$c. cetera 


rjacagcaace 


a'ttgt&gs&fc 


*. j > - a t.gg . : ;.Li a 


420 


fcfcfctetcaga 


gc&scatcto 


a esc accuse t: 


tea 




453 



Leu Sex C\ te P su Ser Lax Ma Lei 



42;; 



WO 2e05G;G3m 



Vol Thr A $in Sse: Ala Pro Thr Ser See Ser Thr Lye Lys Thr Gin Leu 

20 m 30 

Gin Leu Gle Hi si Ley Leu Lea Asp Lei; Gin Met lis Leu As:e Giy lie 

35 40 45 

Pisn Aen fvr Lys; As „ i * \ ' Lhs 

50 55 60 



Gie. i v v , i Ls Lys 

85 §0 SS 

As« Lh« His Gee Atrg Pro Are; Asp Leu lis Sssr Asm lie Asa Vel lie 

100 105 11 G 

V«ii Lee Giu -Lfiui Lys Giy Ser Giu Thr Thr Phe Met Gys Gie Tyr Ala 

%%5 120 125 

As;p Gi Thr Ala T'hr lie V&I Giu Ghs Lee As;r; Axe Trp lis Thr Lbs 
150 135 140 



Ser Gin Ser lis lie Ser Thr Lay Thr 
145 150 



«40C> 540 
Mee 

1 S 10 IS 

Va'i hr Asi; &e ,i j 1 < 3;:; sr Ser Tin Lye Lys sh: G ?i Leu 



Gie Leu Gle His Gee Gee Lee. Asp Lee Gin Set lie Lee Ayr; Giy lie 

33 40 45 

Asn u , Lys ; f Lys Lee Thr Are Get Leu Thr Phe Lys Lhe 

50 55 60 

Tyr Met; Pro Lys; Lys Ala Tin Lie Leu lye Hz 3 Lei; Gin Gyes Lei; GXu 

65 70 7S SO 

85 90 95 

Asm i>h« His Lee Arg Pro Are Aep Leu He Ser Asa He Asn Gal lie 



i 01 e Lee Lys Giy re;: Gle Thr The ?he Her Cvs Giu Tee 
US 120 12 S 



WO 2«05A;P3m 



Cy;> Gin S<sr lie lis Ssr Thr Leu Thr Asp Ala His Lys Per Qin Vol 
U% ISO 155 160 

Ala His hxq Vhm Ays Asp Leu Gly Glu Giu Ast; Pile Lys Ala Leu Vai 



Leu lie Ala ?h« Ala Gin Tvr Lau OIn Gin Cvs Pro phe Clu Asp His 

im im im 

Vai Lys Leu Vai Ass< Giu Vsl Thr Glu Phs Aia Lys Thr Cys Vol Ala 



^sp (•!;; Si * ' p Ays S< < - 

210 215 223 

Asp It \ j x h it 

22S 230 235 240 

Ai-s Ast> Cvs Cys Ala Lys Gin 01* ?i o GUs Arc; Asn Glu Cvs PAe Leu 

245 2S0 255 

Gin His Avis Asp As;> Asn Pro Asn Lsu Pro Ar« Le\i Vai Ar;« Fro Clu 

260 26S 270 

Pal Asp Vai fist: Cys Thr Ala Ph-a His A:.p» Asn Giu Gl-i Thr Phe Leu 

27 S 2.8.6' 28$ 

Lys Lys Tyr L»\x Tyr Giu He Ai« Ary Arp His Pro Ty?: Ph* Ayr Aia 



ArO Lis 

SOS 310 515 330 



Gin Lys; 
340 345 350 

C i < % Ala 

355 369 365 

Vai <: , „ C * - - ~ - " - 

370 37 5 380 

<- L s s Cys As 

385 330 395 4&0 



WO A>»5 ys3.y?;> 



Glu Cys Fro leu Isu Q) 

435 440 445 

Asp Gla Met Pro Ala Asp Leu Pro :•: Lou Ala Ala Asp Phe vAP Glu 
4 50 455 460 



Cvs > - Asp 

SI 5 520 525 

Gla Lisa Ays ?is Leu Val Glu CAiu ?ro air; Ass Leu lie LvS Gin Asa 

530 SiS 54:0 

Cvs Glu Lex; Phe Glu Gl« Leu Ply 31a Ayr Ays Phe Gir; Asa Ala Leu 

545 550 555 550 

h&M Vai Arc Tyr Thr Ays; Ays Wl Pro Gin V«l Ssr Thr Pro Thr IMi 

565 570 57 S 

Vai Ql-u val Ser Aaccs Asrs Leu Gly Ays V&l Gly Sec Lys Cys Cys Lys 



His Ray " Ala Ays; Ary Met Pro Cys = Glu Assy N L«u Sex Vai 

595 60S 

VAI i Aati Lys 'fir £ S 

610 615 620 

Aro Vai ALr Lys Cvs Cys Tiir Glu Sar Lei; Vai hzn Arc; Ary Pro Cys 
525 630 535 640 

Phe ':■-.■:>: Ala Ley Ala V'«I Asp Glu Thr ryr VAi Pro Lys Glu ?ha Ayr: 

545 650 SSS 

Al« Gly Tar PL o Thr Phe Hrs Ala Asp He Cvs; Thr Ley Ser Glu Lys 

660 555 670 

11 l , 1- ^ > = , A>- His 

675 680 685 

Lys Pre Ays Ala Thr Lys Glu Gla Asa; Ays Ala Via As t: Asp Asp Phe 
690 6SS 



lu Lys Cys Cys Ays Ale Asp Asp Lys 



;ly Lys Lys Leu Vai Ala Ala Ssr Gin Ala Ala Leu 
25 730 735 



WO 2«05/M3m 



<211> 433 

<2i2> trnk 

<213> Honso sapiens 
a400> 541 

H«U'!« Ox v 120 

v < v ! "a < f f! .1.80 

v frr v v 34 0 

8sa':c":;!:g« .;a:yasagt.aa':. yaaa.:aa a: ; gcA. saaaaaaaaa acclMcscc:;. aagsa.a.aaaja 300 

v it. <v ^ t v * ^ " 360 

aagtgtaciat stgaayst.ga sacaaasacc a': Kgtaaaa :: ttc.vgafttag a?:««atr«cc 430 

• ; v ; • - • 433 

<21G> 542 
<211> 153 
<212> FKT 



Met. Tya Asa Met: Gin T.aa aaa aaa lys; lie «la aaa Ser Leu Ala 1-eu 

i b 10 IS 

Viii Thr Aaa S<sr Ala aro Thr Sar Sea Sar aha ays ays Thr via Leu 

20 ai> :3 d 

3 5 ' 40 4.5 

Asn Asti iy.iT Lys Asrs Pro Lys Levi Thr Lrg Met Lsu. 0"hr ?he Lvs Fhe 

SB 33 6.Q 

Tyr Het Pro Ays Ays Ala aha Ala Leu Lys His Lea 31 a Cys Lea Giu 

8S: 70 75 m 

CU« G-i-u Leu Ays Or a Leu Ala Glu Vai Las Asa Aaa Ala Gin Bar Lys, 

$§ m ss 

Sksn His tevs s ktu - Us S« sr. II s v X„ 



Asa Ala Tar Ala Thr 11a V«l Q.lu ra. <5 * Asa Ara ' 
130 135 140 



Sar Ala ;Asr 1.1a il« Sax Ola" Aaa Thr 



<212? iT'.T 

<3.13> Homo sapiens 



M«t i-ys Trp V; I? v « - Ala 

15 10 IS 

Tyr Ser Arg Se.r Leu Asp Ays p Al,s Pro Thr Ser Par Ser Thr Us 



Lvs Thr Gin Lev; Al« L&.x G'U; His Aei; Leu .Uvu Asp Las Gin Met He 

35 4Q 45 

Leu, Asn Gly lift Ask Asa Tyr Lys Asn Are < Leu Thr Ary 'Vt Ui-i 

SO 55 69 

Tftr ALa Ays ?he Tyr Aet Pro Ays Lys Ala Thr G'Lu Asn; Lys His Aeu 



Air; Cvs Leu Gl s. Giu AAU; Las Ays Pro Aes Ais Glu Vul Las, Asa Levi 

m so S5 



Cys GiU Tvr Ala Asp Glu Thr Ala Thr Ala val GLs ALa Lev; Ass. Arg 

ho lis Me 

Trp lie Thr Aha Cys <3la Ser Ale lie Ser Thr Leu Thr Asp Al* His 
145 ISO 155 ISO 

Ays Ser Giva Val Ala His Arg Phe Ays Asp Leu Gly CAUi Glu &$n Ffc® 

1651 no i?;s 

Ays Ala Aev; V«i Leu ll« Ala Abe Ala CSIn Tyr L*u GIh Gin Cys Fro 

180 185 190 

Ahs n - O * 

195 WO 2QS 



Giu Gys Ate Leu Gin His Lys Asp Asp Ass Pro Asa, Asx; Pro Arg h&u 

260 255 270 

Aiil Am :: •> < - Ai.u era Ais A -. i, 

275 200 205 

Glu a , s t S f\, ~\ t .* - Cf tog fro 

42 7 



Tyr Aha Tyr Ala ?ro Glu Lau Aaa* PAe ?hs Ai& Lys Arg Tyr Lys Ala 
305 310 31S 3 2 Q 

Ala Fhs Thr Giu Cys Cys CAla Ala Ala Asp Ays AA;; Ala Cys Leu Aaa 

325 330 335 

Pro £ N > Lys Lv;> 

340 345 39.0 

Ola Arg Lau Lys Cys Ala lar Leu Gin Lys. phs Gly 1A; Ara * Aha 
35-5 360 365 



> Ala Ala Va.l 3a.r Lys Aaa V«I TA.c Asa Asa Thr Ays Vsi Ai.s TAr 

; 390 .395 400 

; Cys Cys His Gly Asp Lea Leu Giu Cys Ala Asp Asp Arg Ala Asp 



Leu Ala Ays Tyr lie Cys; Qla Asn Kir; Asp Sar lie Sar Ger Lys Lea 

420 423 430 

Ays <51u Cys Cys GAu Ays s?ro Aau Asa GAu Lys S«r His Cys lie Ala 

435 440 445- 

C-.la vi Gl\ a?..a sp * iu Kat i'~ c v Is ' ei To 3sr s Ala Ais 

450 455 460 

' f > - ' al Cys. s;n Tyr A3 N " s Avs 

465 470 4*5 480 

Asp \A< 1 Aha Leu Giy Mat Aha Aau Tyr lis Tyr A Ax Ara Ara His; Ara 

4B5 490 495 

Asp Ayr Sar Aal Vai Aaa Asa; Laa Ara Leu Ala Ays Par Tvr Pi a Thr 

500 505 §10 



54 5 5. A) -55 agQ 

Gift Asr; Ala Leu Aaa Va.l Arg 'A a Thr ays Ays Vsi ? rc > Ala Val Sar 

SSS S70 575 

TAr - - v . 

580 555 SS0 

Ays Cys Cys Ays His Pro Gla Ala Lys Ara Met Fx© Cys Ala Gla Asp 



4 IS 



> - Asr; 

625 630 635 640 



Ala A«u GAs Val Asp AAsa Thr Ayr AAA Ar< 

6§0 555 



Ays GI\i Phe As.vj Ala Glu Thr Phs Thr Pha His Ala Asp :Us Cya Th.r 
660 €65 6?0 



L*« Val Ays His Ays Pro Ays Ala Thr Ays Ala Kir; Aas. Lys Ala Pal 
690 05 700 



Ala Sti<3 Va'i GXu Ays Ays Cys Ays; Ala Asp Asp 



Thr Cys P>;«: Ala sA a Giu Oly Ays Ays Aero, Val Ala Ala Ser 

725 730 735 



, Ala Lay Oly Aeu 
740 



<210> 544 
<21l> 462 
<212> ANA 
<2ii-> Homo sapiens 

<400> 544 



a a v ;.; a a i.e. a a ac i: as.;; a a a a sac t. a 

-'A.wi A. aaacataaac yarassgtsa sggaaasgaa aacAa: .Cv85s 

aAasaaagaa gcaasa i sctg t 11 , ^ cttaaal ap-) 

t.::;:«ccas;:;: saara star- •: aaaaasaaat aa 



■=4- C> 545 

A&s ^ „ s 

i 5 10 15 

Val •> >■ ^ ^ " f tn 

20 S5 30 

Glr» u-s CI ?Us !,«<. Le * t . u Gla Met He Mn )lv 



42a 



35 40 4S 

Asn Asa Guv Lys Asa Pro Lys Lex; Car Arg ties: Lea Thr Paa Lvs Phe 

50 55 60 

Tyr Mac Pro Lys- iaes Ala Thr Glu Leu Lys His 1,-su Gin Cys Leu Glu 



Glu Glu Can Lvs Pro Le« I PluVisi Leu Issu Aia Gir; Sar Lys; 

SS SO 95 

Asa Ph« His Leu Xxg Pro Arg Asp Leu lie Ser Asa; He Ask Val He 

iOfi 105 110 

Val uu Lau \ £ i ' c , Tyr Ala 

IIS 120 ass 

As» Glu Thr Ala Thr lie Val Glu Phe Leu Asa Arg Trp He Thr ?he 

13G £35 140 

Cvs; Qln Ser lie He S©r Thr Leu Thr 
545 150 

<210> 546 



400> 546 

Pt Lys; Trp V&l S&v Ph® 11« ; 



Tyr Ser Vs< Se; ex; Asp Py u \ ; «; Ala 

2D 25 3d 

i x t \ Pas 

3S 40 45 

lie Ala Pha Ais; Pin Tyr Lau GIr; Ola Cys Pre Phe Glu Asp his Val 

so 55 go 

Lys pen Vel Asm Gia Val Thr Glu Phe Ala Lys; Thr Cys Val Ala Assp 
55 70 75 80 

Glu Ser Ala Glu Asa Cys; Asp Lys Sar Leu His Thr Leu Phe Ply Asp 

S5 §6 35 

100 105 110 

Asa Cvs Cys Ala Lys; Pin Glu Pro Glu Are Asa Glu Cys aha Psa; Pi a 
11S ISO 125 

His; Lys -s;p Asp Aa.a Pre; Asa, Leu Pro Arg Leu Val Arg Pro Glu v«l 
ISO 135 140 

et tar P> ^hs ft r b« 

430 



WO 2«05n;L3m 



Sly Leu Leu 

Cys Gin Ala 
195 

l&tx Aret Asp 
210 

Ala Ser Leu 

225 

Arg Lev: 
Lys Leu VM 

27 5 

Cys Glu Asn 
290 

Lys ?ro Ley 
.305 

G.lu Ksfc Pro: 
Lys Asp V&.T 
Met Pes Lea 

ass 

#5 

Phe Lys Pro 
Glu teu The 
V*\ A.rg Tyr 
Slu V&l s«r 



Tyr Glu lie Ala Arc? Are His Pro Ty r Phe Tyr Ala Pro 

16 S ITS 175 

Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cvs 

180 185 130 

Ala Asp Lys Ala Ala Cys Lex; Leu Pro Lys Leu Asp Glu 

200 205 

Glu Sly Lys Ala Ser Kar Ala Lys Gin Are. Lea Lys Cys 

215 220 

Glu. Lys Phe Gly Glu Are Ala £<he Lys Ala T.rp Ala Tel 

230 235 240 

Ser GIji Arg Phe Pro Lys; Ala Glu Phe Ala Glu Val Ser 

245 250 255 

Thr Asp Leu Thr Lys Pel His Thr Glu Cys Cys His Gly 



Glu Cys Ala Asp Asp Are Ala Asp Lee Ala Lys Tyr lie 

280 283 

Gin Asp Ser lis Ser Ser Lys Leu Lys Glu Cys Cys Glu 
255 300 

Lea Glu Lys Ser Hie Cys lis Ala Glu Val Glu Asa Asp 

310 315 320 

Ala Asp Lpu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser 

32S 330 .335 

Cys leys Asn Tyr: Ala Glu Ale .Lys Asp Val Phe Leu Glv 

34U 345 350 

Tyr Glu Tyr Ala Arg Arg His. Pro As:» Tyr Ser Val Val 
3 SO 3S3 



Ala Asp Pro His Glu Cys Ayr 
350 

% "a! G i re G 

465 410 



Glu Gin Leu Glv Glu Tyr Lys 
420 425 

Thr Lys Lys val Pre Gin val 
440 



L f i Aal Gl; 



Ala Lys Val Phe Asu Glu 

355 400 

Leu lie Lys Gin Asa Cys 

4.1.5 

Phe Gin Asn Ala Leu Leu 
430 

Ser Thr Pro Thr Leu Val 
445 



y Ser Lys Cys Cys Lye His 
431 



WO 2«05/P03m 



Pro 01 u Ala Lys Art; Asa Pro Cys A la Giu Asr; Tvr Leu Per Pal \r*l 
465 470 475 480 



Leu Lis Giu Lys Thr Pro Pal Ser As 



Val Thr Ays Cys Cys Thr Giu Par Leu Vs.! Asr. Arg Arg Pro Cys Phe 

500 505 51.0 

Pea- Ala Leu GIxj Val Asp clu Thr Tyr V«I Pro Lys Giu Phe Asa Ala 

5i5 520 52S 

Giu Thr Phe Thr ass His Ala Asp lis Cys Thr Leu Ser Giu Lvs Giu 

S50 S3 5 540 

Are 5 { 

MS 550 SSS " ' 550 

Pro Lys Ala Thr Lys Giu Giu Lea Lys AIu Vai Let Asp Asp "she Aha 



AIu Phe Val Aha Ays Cvs Cys Lys Ala Asp 



Aha Giu PA a Gly Lys Ays Leu Val Ala Ala 

595 605 



Gin Ala Ma Leu Sly 
§0 5 



Leu Ala Pro Thr: Per Ssr Psr Tar Lys Ays Phr Pin Leu Gin Lea Giu 

610 515 fM 

Kis Leu Leu Leu Asp Leu Gin Met Lie Leu Asr; Giy lie Asri Asv; Tvr 

52 S S30 615 640 

Lys Ask Pro Lys Leu Thr Arg Met tmx Par Phe Lys PH* Tyr Met. Pre 

045 650; 65:5 

Lys Lys Ala Phr Giu Leu Lys His Leu Gin Cys Leu Giu Giu Giu Leu 
550 665 570 



Leu ,. n , ; 
690 685 700 

Leu Lys Giy Ser Giu Thr Thr Phe ;-AA; Cys Ala Tvr' Ala A.;.: Giu Thr 
?S5 ?10 PIS ' 720 

Ala Thr lie Val Giu Phe Leu Asa Arp Trp lie Phr Phe Cys < Per 



lis.- lis Ser Thr Leu Tar 
740 



43 2 



WO 2«05/M3m 



<400> 547 

gctcesactx cttctxcGsc , v. caaragcaat. u«gaaaao;G. g-AgaG:g< ; 



Mu^.i w :i«':wttgga ag< ; a<!T.l;!;!:g aaet:tggo.::.e aata "aaaaa ::t;:tca';c':a 
> wm •> o> > ■• -o tggssir.tgaa gggxr.e~cs.sa 

ir.ggaUaaeAt: tccgccaace GAtGaa?: Act eerGG.gaeaf; sa 



<313> Homo sapiens; 

Me?: Tyr arc ><a;: Gin Lai Gaa Ser Cya lie Ala Gaa Ser Lea At?; Ge 



Vai Thr Asa Ssr Ala Pro Thr Ssr asr Ser Tar ays Lys Tar Ola Leu. 

20 2=5 30 

Qlxi Leu Ola His; Lea Lew Leu As;? Leu Ola mt lie Leu as.: Oly lie 

3S 40 45 

38 53 SO 

Tyr Met Pro Lys Lys; Ala Thr <ilu L<su Lys Hiss Gew Six; Cys Leu GIu 



Giu GlA Leu Lys; Are Gla Giu Gal Lea Aaa i -a; Ala Gla Ser Gya 

85 8.0 95 

Asai e His ls;u feg Pro Aj s eu lie Gis * lie 

io6 ids iio 




433 



WO 2«05/M3m 



vV ' ' I v > ' v. '3 S :a Sly Li Laa 



::y Lys Cys Ala Kly Sar Xaa Cys Ala Cys VIC 

20 25 



<2U> 2X 

<ZX2> PHT 

«213> Korxi sapiexas 

<4':0> 550 

Met Trp Trp Arg Lea Trp Trp .Leu l<&\3 L<? : u Lexi Laa L<;.-u Leu ,U? ; a Trp 



J ro He;:. V&X Trp Ala 



<>:.:> 34 

<212> DHA 
<400> 551 



<40O> 552 

agcggt.gaee itcctcccgc cccagcgrjca ccacgU'cgg caecqcgtge toaaegsgct 



1 c:c»cg-:ccgg cactgcgsgc tcsacgagct 



45 4 



WO 2«05/M3m 



ggeccagctg ggcc Sgg&gc caaggga 



<2U> 60 

<2X2> IMA 

<213> Howe sapiens 



<21l> SO 

<212> rmk 

' I::.':- Bam sapiens 
<400> 556 

gccatctfca tcetxataag stggcxtctc aa«ct.cggg<: acc;a:ggaa« sgcgceccct 



<31©» 357 
<gll> S3? 



Met: Lys Trs> Val Ser: Ph<s lie Sex' Leu Levi She Leu She Ser Sex Lis 

1 5 10 IS 

Tvr € i Ala 

20 25 30 

I Arg She Gys Asp L«u Giy Oiu Giu As« Phs Lys Aia L«u Val L-su 

40 45 

lie Ala Pbe A. Us Gin Syr L«« 'Sin Gla Cys Pre; Pha Glu Lay His; Vai 

50 55 SO 

Lys Laa Val ten GSa Vai Thr Gi» Pha Ala Lys Thr Cys Val Ala Asp 



Giu 

85 SO §5 



Pro fii« hxg Asa Giu Cys Phe h®\ 
120 3.25 



■ Arg L«u Val Axg Fro Siu Val 
.140 



435 



WO 2p05/PG3m 



Asv; V-iil Het Cys Thr Ala fch« His Asp Asn Glu Gix; Thr AAa t,eu Ays 
145 150 155 ISO 



Lys Tyr Lex; Tyr Glu lis? Ala Arc? Ars His; Pro Ayr PAe Tyr Aiu Pro 

iss rm ii5 



Arg Tyr Lyr Ala ?\Is Pre Thr Glu Cys; 



An Ala ?a« Aro Ays Ala Air Cys; L'su Leu Pro Ays L,au Asp G; 
iSS 200 205 



Aea Cys 
210 215 220 



i i A s vvl 

225 2X5 235 240 



Ala Arc; 1. • . ■ ' i PAe Ai a Glu V I Asr 

245 250 255 



Ays AAA Vai Thr Asp Pus Thr Ays PAIS Air Thr G.lu Cys Cys His Oly 

260 2S5 270 



Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Ays Tyr lie 
275 280 205 



Cys 01 'a 1 
2.90 



Glu Get: Pro Pis Asp Geu Pro Pes; Leu Air Ala Asp PAa Vai pis Per 

325 330 335 



Ays Asp Vai uvs Cys Asa Ayr Air Glu Air Pvt. Asp PAi she Lev; Gi y 

340 345 3S0 



KAP s, > v " v , ^ 1 ' Pal 

355 350 565 



Leu mi Asrs Pry Leu Air Ays ~ Tyr Glu Thr Thr Lau. Glu Lys Cys 
370 375 380 



Cys Ala Ala Ala Asp ?is yu s Glu Cys Tyr Air. . Vai Piss Asp GAr 
385 390 335 400 



: Pal Giu Glu Pro Gin Asn Aeu Pis Ays Gin Asa Cys 
40 S 410 415 



•• Glu Tyr Lys she Gin Asa AGs Las : 



■ Ayr > fra Gil 

435 4 SO 44S. 



WO 2uCi5/GA3m 



<Xu Vai s«r Atg ks 



G-iy Sar Ays 
466 

GXu Asp Tyr 



Leu Gl\) Vai Asp Giu Tnr Tyr Vai Pro Lys Giu Phe Asn Ala 
515 520 525 



' ' , Giu 

530 S35 S40 



Tnr Gys Giv: Gi; 



Ays; N - '< a.i < 

570 $75 



Vai : G v GV'i! CVS Gys Ays Ala Asp Asp Glu Thr Cvs She 

5S0 58$ 590 



Arc; Ala Gin Arc; Gls , Arc Ala G Ly Fro Gly AG 
§25 630 633 



<2I0v 55B 
•G:i •> 637 
<2X2> :?K'T 



-Met % A , «- % ^ , Gc . \„o 

* 5 10 XS 

20 25 M 

Ala Ala Pro Arg Pro Ala Leu Arg /-. '. •> Gin Arc? Al - Gly Pro Ala Qiv 

35 40 45 

?ro Qly Ala Ays Asp Ala AGs Ays Sar Giu Vai Ala His * Abe Lvs 
SO SS 60 

Asp G>su Gly Giu Gla Asn PGe Gys Ala Leu Vai Leu Xl<s Ala Phe Ala 



437 



Gi'a Val Thr Qlu ?'ha Ala Lys Thr Cys 
100 105 



Vsl Ala Asp Gis Sax Ma GGla 



Ask Cys Asp lys Bar Leu His Thr Leu : 



IPG Ma Thr Lei; Ary Giu Thr Ayr G.ly 

1.30 ass 



0,1;; Met Ala Asp Cys Cys Ala 
140 



:■: Sirs Qlu 5?r< 



h&n Pro Asa Lau f 



: Phe Leu Gin Has Lys Ass Asp 
155 ISO 



Ja Lys Arg Tyr t<y 



» Ty r K 
200 

i Ala She 



.* Tyr Ala Fro <3iu 1 



215 



Asp Lys Ala Ai« 
Sly Lys Ala Ser 
Lvs Fh« sly Glu 

260 



Cys Leu Leu Pro Lys Leu Asp Olu Lsa Art? Asp GH; 
230 235 240 

Par Ala Lys Gin Asa Leu Lys Cys Ala Sec Las Glr< 



Arg Ala Fbe sys Ala 
265 



• Lvs Ala Ciu Pas Ala 
280 



■Try Ala Vol Ala arc; Las Bar 

270 



Giu Val S«r Lys Lsa V«l Taj 

?§5 



i Cys Cys His Oly sap 



Gla Lys : 



340 



. Gla Asa Asp Ola fist: Fro Ala 
350 



Asp Lea Pro Bar i 
3 55 

Lys Asa Tyr Ala < 



; Ala Ala Asp aha 

360: 



la Lys Asp Pal 



Pal Ola Gar ays Asa Vsi Cys 
365 

Phe Lira Gly Met Pha Lea Tyr 



GIG 



WO 2«05A;P3m 



Glu Tyr Ala Arg Arc; His Pro Asp Tyr Csr vai Vai Las Leu Asu Arc 

385 ISO 3 5 S 400 

heu Ala Ays Tax Tyr Glu Thr TAr L&x 01m Lys. Cys; Cys Ala Ais Ala 

405 410 415 

Asp Pro His Glu Cys Tyr Ala Ays Vai Phe Asp Glxx PAe hys. Pro Ass 

420 425 430 

Val Glu Glu Pro Gin Ana Lea lie Cys Gin Asa Cys Glu hmx ?h« Glu 

435 440 443 

Gin Lea Gly Giu Tyr Lyss PAe Gin Ask Ala Lei; Leu Val Arg Tyr TAr 

450 455 460 

Ays Ays Val Pro CI si V«l Gar Thr Pro Thr Lou Vai Glu Vai Ser Arg 

465 470 475 480 

Asn Urn Gly Ays; Vai Gly Ser Lys Cya Cys Ays Kis Pro Giu Ala Ays 



Ar<? Met Pro Cys Ais Glu Asp Tyr Lou Car vAul Vai Las As;x; CI a Leu 

500 SOS 510 

Cvs v ^ *U Cvs I* ?rr> v - Asp Arw Val !• Cys Cys. 

515 520 S35 

Cys Thr Giu Ser Abu Val Asa Arg Arg Pro Cys PAo Ssr: Ala Leu Glu 

SM; 535 540 

Val Asp Glu Thr Tyr Vai Pro Lys Glu Piss Km Ala Giu TAr Pha TAr 
545 550 555 560 

Che- His Ala Asp lis Cys Thr Las Ser CG ; Lys Glu Arg Gis lie Lys 

SS5 570 575 

Lvs Air; Thr Aia Asa l ! al Gis Las Val :.ys His Cys Pro Lys AC a ' I • r 

580 585 590 



S3 PA« Ala Glu Giu Gly 



Sin Ala Ala Asa Gly Leu 
S3 5 



- Homo sapiens 



439 



WO 2«05/M3m 



Her. !\>> y t "*<e - <■ ^ - Al« 

Tyr Ssr Arg Set: Asp Lys Arg Asp A} a Ki.s Lys Ser G.Lu Va.l Ale 

20 25 30 

Hi;; Art) Lbs Lys Asp Leu CLly Glu Glu As;n ?he Lys Ala Leu Val Leu 

35 40 45 

i ilia P v « ± - - < =■> 

SO 'SB €0 

Lys Leu Val < < , Val Thr Glu Pho Ala u - Thr Gys w Ala Asp 

Glu Ser •: Oi;.; Asr; Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp 

SS SO 95 

Ays sou Cys TLa; Val Ala Thr Leu Arq Giii Thr Ty>: Giy Gio Met Ala 

ioo ioi no 

Asp Cys Cv& Ala Lvs Gin Glu Pro Glu Arg Asr; Glu Ovs 'Has l»«u Gin 

IIS .1.20 125 

His : hfs Aso hsp Asa fro Mn Lou Pro Arq Low Val Arg Fro Glu Val 
130 135 140 

Asp Val Mr; Cys Thr Ala Phe His Asp Asr Glu Glu Thr Phe lee Ays 
145 ISO 155 ISO 

Hps Ivr Leu Tvr Gia Lis LPs Asa Arg His- Pro Tvr Phe Tyr Aia Pro 

1.65 ITS itS 

Glu Hsu Leu Phe Phe Ala Lys Arg Tvr Lys Ala Ala Pho Thr Glu Cys 
130 185 ISO 

Leu - c N I'LL L i La j ..... Cvs 

210 SIS 220 

Ala Sec L-eu Gin Lys Phe Giy Glu Arg Ala Phe Lys Ala Trp Ala Val 
225 230 235 240 

Ala Arg Lou Ser Glu Arg fbe Pro Lys Ala Glu Phe Ala Glu Val Ser 

f v f „ -1 i > i u ! a ■• ^ > = 

2 SO 2Sv> 27 0 

ASp - ■> 11 0 

275 280 285 

Cys GU; Asu Gin Asp Ssr lie r Sen Lys Leu Lys Glu Cys Cys Glu 



440 



Lys pro T,: y u , ^ - Ler His Cvs - Ala Gla Asl - - ' ; 

•3 OS 310 31$ 320 

Gla Me 5; Pro Ala asp Leu Pro Ser Los Ala Ai* Ass A. a v«l Gis A:-.v 

325 338 355 

Ays Asp Vai Cys Lys Asr tyr Ala Giu Ala Lva Asr Vai Phe Aee Giy 

340 345 350 

Met: Phe Leu Ayr Ola Ayr Aia Arcs org His Pro Asp 'Ayr Lso; Val Vsl 
3SS 360 355 

Leu Lou Leu Ar« i.,eu Ala Lys Thr 'Ayr Clxs The Ahr Leu GAs Lys Cys 

Cys A A- Ala Ala Asp Pro His Glvt Cys Ayr Ala Ays Val A;s Asp Glu 

385 390 395 400 

Pho Lys Pro Lon Val Glu Gixi Pro Gin Aon Lea lie Ays Gin Asn Cys 

«Q5 410 415 

Gii: Lea Foe G.U; Gin Lea Gly Giu Ayr Lys P.us Gin Asr; Ala Lea Lev; 

450 425 4:30 

VGA. Are Tyx Tar Ays Lys A:A Pro Gin Gal Ser Thx Pro Ghr Leu y&I 

435 440 445 

' Val Ser Arg Asn => Giy Lys V-ai Gly Ser Lys Cys Cvs Ays His 

430 455 4 SO 

Pro ■ a Ai Lys ^ K«.-x >rc ys Ala Alu fcsp yx ex £«j 

««3 470 475 480 



Vai ,. >he 

500 505 510 

513 S2i> 525 

a * « - " - Gla 

530 535 540 

Are Gin. lie Lys Ays Gin Thr Ale Los Gal Giy Aes Val Lys His Ax-s 
545 550 SSS SS0 

Pro Lys Aie fhr Lys Gii; Gin Lea Lys Ais Gal Get Aso A so PL* Ala 
565 570 5? 5 

£ ^ ■> ^ * Lys Cys I sp Asp Lys Glu 1 

580 585 590 

Ala Glx; Glu Gly Lys Lys Lea Val Aie Ala Ser Gin Ala Ala Aeu Giy 
595 m& S&5 



Leu Per Giy Ala Lao Pro Fro Ala Fro Ala Ala Fro Arg Pro Ala Laa 
610 SiS 620 

Arg Ala Gin Arg Ala Giy Pre Ala Giy Pro Giv Ala Avs o^y 
62S em 635 



<212> PKT 

<213> Hojiio aspiaiis 
<40G> SSO 

Met Ays; Trp Vai Sor Pha il« Ser Leu Lay. P.ha Leu Ph« Per Pa- a; a 

1, 5 10 15 

Tyr Per Arg Sc-r P«a; Asp Ays Arg Ssa Giy Ala Lau Pro Pro Ala Pro 

20 25 30 

Ala Ala Pro Arg Pro Ala r.au Arg Ala Gin Arg Ala Giy Pre Ala Giy 



Pal Ala His: Arc? Phe 
60 



Ays; Asp Pea Q = y Giy GU 



; Lei. 



Ala Gin Tyr t«u Gin Gin Cyn Pro Phe Giv Mo Hi* ->' : T cv 

« s so ' " "~ ' 'W 

Asrs Gip Vai - , , , Ala Ays Thr Cys Pal Ala Asp fil tt $*x Al« 

100 S65 11.0 

GU, Asa Cy ? As;p Ays Par Leu His Thr Lax; Pha Giy Asa Ly S Pea Gas 
120 iss 

Thr Pal Aia Phr Lea Arg Glu Thr Tyr Giy siu Hat; Aia Asa Cvs Cys 
*90 135 140 

Ala Lys Gin GU; Pro Glu Arg Asa; Glu Oys Pha Leu o a FU; '.:■■'<■■ 
145 150 iss ' ~ % H 

Asp Aar; Pro Asa Lay Pro Arg Paa v&I Arg Pro Sly pa Asp Pal Met 

165 l?0 i?s 

,• \ Lfixl 

Tyr Glu lis Ala Arg Arg Pis; Pro Tyr She 'Ayr Ala Pro Ola Lea Pea 
PPa Pha Ala Ays Avg Tyr Ays Ala Ala i>he Tar Glu Gya Cys Gin Ala 



44 2 
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Ala Asp Lys Ala Ala Cys issa Aon P?:c Ays Lex; Asp Giu Lsu Arg Asp 

225 230 235 240 

Glu Giy Ays Ala Per S«r Ala Lys Gin A> ;; : Leu Ays C.ys Ala Ssr Pan 

245 2S0 1 S 

Gin > ^ 1 j r 

Si:T Val 



Par Asa Lau Par Lys Vai Ass TPs Giu Cvs Cys His- Giy Asp Leu Has 

290 2SS 300 

Glu Cv;> Lis N «f> «V( V 5 Ala As-; ft « s » ' " U : Glu Asa 

3Q5 310 315 320 



Leu Glu Ays Ser His Cys lis A: a Giu Val Glu Asa Asp Glu Met Pro 

340 345 im 

Ala Asp Pro Leu Ala Ala Asp Fhe v&l Glu Ser Lys Asp- y'&i 

3 55 ISO 3SS 

Cys Lys; Asa Tyr Ala Glu A I a Lys Asp Val Pis Las cly Met Fhe L«a 

370 375 380 



•vy A; H ; > ~ P-u Ms 1 is u Leu 



Ars ^ Ala 

435 410 -IIS 

Aia Asp Pro His Glu Cys Pyx Aia Ays Val Phe Asp Glu Phe Ays Pro 

420 425 430 

Leu v«l 01''.; Giu ?Pa Gin Asa Lau lie Ays Gin Asa Cys Gio Pes PAe 

43S 440 445 

G S iy Git x- A Sin Asa A su L«u Val Arg iVr 

450 455 «60 

Thr Ays Ays Val Pro Ala 'API Par Thr i xc TAc Leu Val Giu Val S«x- 
465 470 4?5 480: 

Ara Asa Leu Oly Lys; Val Gly Par Lys Cys Cys Lys His Pro Giu Ala 
485 490 435 



His Giu Lys Thr 
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Cys Cys Tfe Gis Sex- Lau i'ai Asa Arc Ary Pro Cys Ahs Sar Ala Las 

Cits Val Asp Git; Thr Tyr Vai Pro ly? (Six; Phs Asa Ala GAs Thr Hhe 

545 550 SS5; : ass 

Thr Pha His Ala Asp lie Cys Thr: Leu Ser Ala Lys Gis Arg Gin T .1 -a 



Lys Ays Git) Tha Ala Let; Val Sis Lax; Val lys His Lys ?ro Ays Ala 

SSO 585 S9D 

Thr Ays Ala Gin Ley Ays Ala Val Ast Asp Ass sha Ala Ala Sha Val 

595 mo 605 

Git; Ays Cys Cys Ays Ala Asp Asp Lys Gla <H»: Cys Ah* Ala Ciu Gla 
SXQ 6.15 620 

Gly Ays Lys Leu Val Ala Ala Ser Gin Ala Ala Aeu Qiy Leu 
625 S30 S3S 



<212> VAT 

<2X3> Heaao sap leas 
<400> 561 

Set Ays Trp Val Set Aha Vis- Ser Leu Aeu Aha Leu Aha Ser Ser: Ala 

1 S IS is 

? 1 ? ksp Lys Ar 9 t val Ala 



His Ara I As r.ea 

35 40 45 

lie Ais Aha Ala Gin Ayr Leu ale Gla Cys Fro Abe Ola Asp His Val 

SO S5 60 



Gas Sar Ala Glu Ass Cys Asp Ays Sax- Asa His Ahr Sen Phs G'i a ssn 

85 30 95 

s Leu 3 Gis Th > - &^ 

100 105 HO 

tlB 120 125 

His Ay;; Astf Asp Ass. ?ro Asa Let; Pro Are Asa Vai Are Pre Gis V<\ 
X3Q 135 140 

Asp Vai Met Cys Thr Ala Has. His Asp Asa Lie Hi a Thr Aha Asa Lys 



WO 26O5Ai03296 r< S i nJwi iMW 

145 ISO tSS 160 

.165 ' " 110 ' 115 

ioO IBS i 9 U 

IS-- 2:; aG- 

210 " ' " ' " 220 

22$ ' * ' 230 ^ ' ' 235 " ' 240 



" 265 " 210 

Asp .C«u Leu Giu Cys Ala Asp Asp Arg Al« Asp Lea Ai« hy» Tyr Ue 

275 230 285 

ss ** Sln " p * r sr* s,r m ^ s Giu «- 01u 

3 OS 310 3 IS 320 

Cla i-Set Pro Ala Asp Lsa Pro Sar Leu Ala. Ala Asp Pha Val (lis S&r 

325 330 335 

Lvs Asp Vai Cys lys Asa. Tyr Ala Giu Ala Lys Asp Val Phs Leu Gly 

340 345 350 

Aaa Phs Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tya Par Val Val 

355 350 365 

Leu Laa Lev Arg Leu Ala Lys Thr Tyr Giu Taj: aPr Leo Glu Lys Cys 

370 575 383 

Cys Aia Ala Ala Asp Pis His Giu Cys Tyr Ala Lys Val Phe Asp Sir 
385 390 395 400 

405 410 CIS 

La X ^ A Lea 

420 425 430 

Val Arc Tyr aia,.' Lys; Lys val .Pro Girs Val Ser Thr Pro Thr Leu : /a.l 
43a 440 445 

i y. Gly v v f 

445 
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Pro Gla Ala v «ro Met Pro eye Ala Gla Asp Tyr Leu Ser eel Vai 
46S 470 47S 480 

Leu As« Gin Leu Cys val Lsu His Gie Ay s Thr Pro Hal Set A;se> Arc? 

4B5 4S0 495 

Vai Thr Lys Cy;S Cys Thr Gle Ser Lee Vai Ate Are Arq Are Cys 5?h<a 

500 505 SIO 

Ser Are Lea Gla Vai Asp Giu Thr Tyr vai Pro Lys G.ea Phe Asr; Ala 

515 520 525 

G.la. r ?he Thr ?h< x •> * " r ~\ Gla. 

530 535 540 

Arq Gin lie Ays Lys Gin Thr Al a .Leu Val Gla Val Ays His Ays 

$.15 .550 555 560 

Pre Ays Ala Thr Lys G'lu OX ft Leu Ay;; Ala Val Are. Ase Asp Aha Ala 

565 570 575 



Ala Gia cAu Giy Lys Lys Lexi Val ilia Ala Ser Gin Ala Ala Lau Gly 

595 6:08 SOS 

Lea Ala lie Pisa lie Pas lie Arg Tr» Lee Lee ays Lee Gly His Hie 

610 6X5 6:26 



Giy Are' Aia Pro Pro 



<2I0> 562 

<211> 625 
<S12> 

<2.1.A> HO-ilO Sap.ifittf! 



«40Q> 562 

f ~ - Aia 

1 5 10 IS 

T> < i i lie el el r 



Lee Leas 
35 40 4S 



Ays Aey Lee Gly Hie Hie Her; ehe 



Ala Lee Val Lea lie Aia Phe Hie Gin Tyr ^ Gist Gin Gys Pro Via: 
65 70 75 80 



, 8isv „ 1;! ., u ^ ------ 

IIS '' 120 125 

■> 133 " 14.3 

150 155 " : 

1.4 ' 150 ' 175 

180 ' " ' ->.SJa ' " 3.90 

105 200 205 



22 5 



243 2S0 : 

Ala Arq L>s« 5s:- Gin Ar<? Vhe Pro Lys Ala < 

:265 27Q 



Cys Cys; K; : s 01 v Aso - Ofn; GU; Cys > Asp Asp Arg " Asp Leu 

280 295 300 

Ala Lvs Tyr lis Cys Glir Asn Gin Asp .Oar 15U Sor Oar Cys Asu Cys 

305 310 315 320 

Gl u Cvs Cys 0 5; Lys Pro Leu Lea Glu Ays Oar His Cys He Ai« Olix 

325 330 335 

540 " * 3 45 350 

Phs V;.G Glr; Ser Lys Asp VA.1 Cys Lys Ms-. Tyr Ala Glu Ala i.-ys Asp 
355 iW MS 

V<sl She Le« Giy mt Ah» Leu Tyr GUi Tyr Ala Arg Arg His Pro A&O 
370 37S 380 



447 



Tyr S«r V«l Val Leu Ls>u Lesj Arg t,ao Ala Lys Thr 'XV« SJa Thr Thr 

385 390 395 400 

Leu Giu Lys Cys Cys -> Ala "* Asp Pro His Giu Cys > - Lys 

405 4.18 415 

Val Phi? Asp Giu Phe Lys Pro L-au Val O.Lu Giu Pro Gin Asr; L<iu lie 



Asa Ala Leu Leu Val Arg Tyr Thr Lvs Lys y&i £>ro Cia. Gal Thr 

430 45S 460 

Pro Thr Leu Val Giu Val Ser Arc Ass Leu Oiy Lys Val Gly Ser Lys 

465 470 475 480 

Cys Cv:j Ays His Pro Giu Ala Lys Arq Met Pro Cys Ala 01 si Asp Tyr 

485 430 435 

Leu \'ku Val Val Leu Asvi Olu Lau Cys val Leu. His Giu lys Thr Pro 

500 505 SIS 

Val Ser Asp Arc? Val Thr Lys Cys Cys Thr Giu Ser La* Val Asa Arg 
315 520 525 

Arg Pro Cys: Pbe Ssr Ala Leu Ola Val Asp Giu Thr Tyr Val Pro Lys 
550 535 540 

CI ; 1 V. Asa Aia GJu Thr H.« Th> ?hs> His Ala As?, lie Cys Ik hm. 

Ss-r Giu s ^ ' h s \ . L 1 - 

SSS 570 575 

Val Lys -Lis Lys; Pro Lys Ais Thr Lys Giu Six; Leu Lys Ala Val Mst 

£80 585 $90 



Giu TLu; Cvs Ph« Ais Giu Giu Gly Lys Ays Lou Val Ala Ala Car Gin 
S10 615 520 



<21Q> SSI 



S«r Gly his Leu Pro Pro Ala Pre; Ala Ais Pro Arg Pro Ala Leu Arg 
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Ala Cln Arg Ala Gly Pre Ala Oiy fro Olv Sk 
25 



<210> 564 
<21i> 28 
<M2> PRT 
<21Z> Homo sapiens 

<4GD> SS4 

S*r Gly Ala Leu Pro Pro Ala Pro Ala *U Pro Ar« Pro Aia ^ ^ f 
Ala: 'Jla Arg Ala G;y Pro Ala Gly Pro Oiy Ala Lys 



<210> 565 
« 2 Vi :> 29 
<2.12> ?RT 

<213> Koisio sapiens 
<400> 565 

Ser Gly Ala Leu Pro Pro Ala Pro Ala Ala Pro Aro Pro *u tm* 
1 5 10 IS 

Ma Gin Arg Ala <31y . Pyo ^ Gly Pro 0Iy &1& Lys Qly 



<210> 566 
<211> 28 
<2i2> mt 

<2lS> KOXSO SspisjiS: 

<40fl> S.6S 

Sar Gly Ala Lou Pro Pro Pro Al« AU Pro Aro Pro Ala „, A rg 

a 10 15 

Ala oin Arg AU Gly Pro Ala Gly Pro 01 v Ala l,v« Giv 
20 25 



<210> 56? 
<211> 20 
<212> PR? 

<213> Homo sapxoos 
<4SQ> 55? 

A1 l ne Phe «« *** u * Trp Lsu Ayo Leo Gly His Bis Gly 
10 IS 
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wo i« 



Arc; AXa Pro Pro 
.20 



<2IS> SSS 

<ai3> Hots© ss$pi«ns 
<400> S68 

Ala Tie Phe lis He Arc Trp L«u Leu Lys x Glv His His Gly 

1 5 10 is 

Arc; Ala Pro Pro 
20 



4=0 



